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TO 
THE   GRADUATES   IN   MEDICINE 

WUOM    IT   HAS   BEEN  MY   PLEASURE  TO  INSTRUCT  IN   ANATOMY  AND 

SURGERY   DURING  THE    LAST  TWENTY-FIVE  YEARS, 

AND  IN   RECOGNITION  OP 

THE    UNIFORM   COURTESY  SHOWN   BY   THEM   TO  THE  AUTHOR, 

THIS  WORK  IS  RESPECTFULLY  INSCRIBED 


PREFACE  TO  FOURTH  EDITION. 


The  rapid  absorption  of  the  repeated  issues  of  the  third  edition,  the 
warmth  of  the  commendations  bestowed  upon  it,  the  accelerated  pace  of 
surgery  in  various  respects  and  the  repeated  requests  of  many  whose 
support  and  friendship  the  author  holds  in  high  esteem,  have  hastened 
the  preparation  of  the  fourth  edition.  This  edition  contains  about  two 
hundred  and  fifty  pages  and  two  hundred  and  thirty  illustrations  more 
than  the  preceding  one.  It  has  been  entirely  revised,  much  of  it  rewritten, 
and  new  matter  introduced.  Some  things  more  or  less  obsolete  are 
retained  in  this  edition,  mainly  for  sentimental  reasons.  As  in  the  pre- 
ceding editions,  earnest  efforts  are  made  to  give  due  credit  to  those  whose 
labors  have  added  interest  and  usefulness  to  its  pages,  and  any  failure  to 
do  so  is  the  result  of  inadvertence,  not  of  intent.  The  author  begs  to 
express  his  great  indebtedness  to  Prof.  William  C.  Lusk,  M.  D.,  for  the 
revision  and  advancement  of  the  chapter  on  the  rectum ;  to  Prof.  Her- 
mann A.  Haubold,  M.  D.,  for  his  painstaking  search  for  items  adding 
renewed  usefulness  to  "  The  Results  "  ;  to  Dr.  William  M.  Ford  for  the 
thorough  index  so  imtiently  prepared ;  and  also  to  Dr.  Thomas  L.  Ben- 
nett, an  anesthetist  of  broad  experience,  to  whom  we  are  largely  indebted 
for  the  practical  considerations  given  to  anaesthesia.  The  artists,  the 
artisans,  and  the  publishers  have  vied  with  each  other  in  enhancing  the 
value  of  the  products  of  the  author's  labors.  With  profound  thanks  to 
the  members  of  the  profession  for  the  evidences  of  appreciation  so  freely 
bestowed  on  the  past  editions,  the  author  humbly  submits  the  present 
one  for  such  consideration  as  it  may  justly  merit. 

Joseph  D.  Bryant,  M.  D. 
82  West  Forty-eighth  Street,  New  York. 


PREFACE  TO  THIRD  EDITION. 


The  flattering  reception  of  the  second  edition,  and  the  requests  of 
manj  interested  friends  that  a  third  be  written,  prompted  me  about 
four  years  ago  to  begin  the  task.  But  the  frequent  and  somewhat 
extended  interruptions  begotten  of  the  demands  of  life's  activities, 
together  with  the  determination  to  extend  the  scope  and  size  of  the  work, 
have  unexpectedly  delayed  its  publication.  Besides,  the  rapid  advance  in 
the  last  few  years  of  surgical  endeavor  has  greatly  increased  the  amount 
and  complicated  the  character  of  the  labor  required  for  the  purpose. 
The  general  policy  of  arrangement  of  the  work  is  maintained,  and,  as  in 
the  past,  frequent  references  are  made  to  the  labors  and  sayings  of 
others,  to  all  of  which  credit  is  given  in  the  text  or  in  the  index.  Special 
effort  is  made  to  eUminate  from  the  faces  of  the  illustrations  all  evidences 
suggestive  of  commercial  thrift.  Much  is  gained  in  this  respect  by  the 
introduction  of  half-tone  groups  of  instruments  and  by  the  gracious 
co-operation  of  Mr.  Ford.  An  index  of  illustrations,  in  which  due  credit 
is  given  to  all,  is  introduced.  The  operations  peculiar  to  the  female  sex, 
and  of  the  eye  and  ear,  are  omitted  in  this,  as  in  the  preceding  eilitions, 
and  for  similar  reasons.  The  valuable  services  of  Professors  George  D. 
Stewart  and  William  C.  Lusk,  in  connection  with  proof  reading  and 
indexing,  are  especially  painstaking,  and  are  gratefully  acknowledged. 
The  artists,  Messrs.  Mason  (photographer  to  Jiellevue  LLospital)  and 
Senior,  vied  with  each  other  in  their  efforts  to  produce  proper  illustrative 
effects.  In  conclusion,  it  is  hoped  and  believed  that  the  reader  will  find 
in  the  following  pages  sufficient  of  interest  and  importance  to  justify  the 
use  of  the  time  employed  by  himself  and  the  author  in  their  consideration. 

Joseph  D.  Bryant,  M.D. 

54  West  Thirty-sixth  Street,  New  York. 
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PREFACE  TO  SECOND  EDITION. 


The  frequent  request  on  the  part  of  those  whom  it  has  been  my 
pleasure  to  instruct  in  operative  surgery  during  the  past  few  years,  to 
make  a  book  based  somewhat  on  the  plan  I  have  employed  in  teaching  this 
subject,  is  the  principal  incentive  to  my  action.  The  field  of  operative 
surgery  is  too  well  cultivated  already  for  one  to  do  more  in  this  brief 
space  than  aid  the  student  of  surgery  to  acquire  established  facts.  The 
works  of  Ashhurst,  Agnew,  Gross,  Erichsen,  Holmes,  Smith,  Esmarch, 
Packard,  Stimson,  and  many  others,  together  with  the  current  medical 
literature,  have  been  consulted.  The  illustrations,  which  are  numerous, 
have  been  selected  in  most  instances  from  standard  works,  although  a 
considerable  numl>er  of  original  and  modified  illustrations  have  been 
introduced.  Mr.  W.  F.  Ford,  of  the  reputable  firm  of  Caswell,  Hazard 
&  Co.,  of  this  city,  kindly  provided  the  instrumental  cuts,  as  is  to  be  seen 
by  the  Index  of  Illustrations.  The  author  desires  to  acknowledge  the 
aid  derived  from  the  above-mentioned  sources,  and  trusts  the  reader  will 
find  something  to  commend  in  the  pages  that  are  to  follow.  The  author 
regrets  that  sufiScient  data  are  not  at  hand  to  permit  the  ^^  results "  to 
be  given  in  all  instances  as  modified  by  the  antiseptic  method  of  treat- 
ment. The  operations  peculiar  to  the  female  sex,  and  the  eye  and  ear, 
have  not  been  considered,  since  they  are  entitled,  in  the  opinion  of  the 
author,  to  a  more  extended  consideration  than  the  intentional  scope  of 
Ihis  work  will  admit.  The  author  desires  to  acknowledge  the  valuable 
services  of  Drs.  Glover,  C.  Arnold,  and  Hermann  M.  Biggs,  in  connection 
with  the  proof  reading,  and  of  Dr.  Arnold  also  for  the  complete  indices 
jof  the  book.  The  assistance  of  Dr.  A.  II.  Doty  in  preparing  many  of  the 
original  illustrations  is  likewise  gratefully  acknowledged. 

Joseph  D.  Bryant,  M.  D. 
66  Wbst  Tiiiety-fifth  Street,  New  York. 
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Abdominal  vessels,  linear  guides  to.  '  Figs.  180,  181. 
Abscess,  retropharyngeal,  opening  of.     Fig.   893. 
Acupressure.     Figs.  93,  94,  95. 
Adams's  clamp.     Fig.  844. 
Adams's  saw.     Fig.  452. 
Amputating  knives.     Fig.  487. 
Amputating  knife,  how  held.     Fig.  488. 
Amputating  knife,  how  carried  around  limb.     Fig.  489. 
Amputating  knife,  another  method,  carrying  around  limb.     Fig. 
Amputating  knife,  common  method,  carrying  around  limb.     Fig. 
Amputation,  circular  method.     Fig.  473. 
Amputation,  dissection  of  flap.     Fig.  474. 
Amputation,  how  to  dissect  flap.     Fig.  475. 
Amputation,  circular  division  of  muscles.     Fig.  476. 
Amputation,  circular,  stump  of.     Fig.  477. 
Amputation,  modified  circular  flap.     Fig.  478. 
Amputation,  flaps  by  transfixion.     Fig.  480. 
Amputation,  part  removed  by  transfixion.     Fig.  481. 
Amputation,  skin  flaps,  equilateral.     Fig.  484. 
Amputation,  improper  periosteal  flap.     Fig.  485. 
Amputation,  instruments  employed  in.     Fig.  486  (half  tone). 
Amputation,  sawing  bone.     Fig.  495. 

Amputation,  catching  and  tying  bleeding  points.     Fig.  502. 
Amputation  at  wrist,   Dubrueil's  method.     Figs.  532,  533. 
Amputation,  arm,  Langenbeck's  method.     Fig.  540. 
Amputation  of  arm,  flaps.     Figs.  541,  542. 
AnsDsthesia,  infiltration.     Figs.  25,  26. 
Ansesthesia,  infiltration.  Mat  as.     Figs.  27,  28. 
Anaesthesia,  spinal.     Figs.  29,  30,  31,  32. 
Anderson-Makin's  lines.     Fig.  287. 
Aneurism,  extirpation  of.     Figs,  232,  234. 
Aneurism,  radical  cure.     Figs.  235,  247. 
Aneurismal  needle,  student's.     Fig.  177. 
Aneurismal  needle,  Mott's.     Fig.  178. 
Ankle  joint,  excision  of.     Fig.  425. 
Ankle  joint,  anatomy  of.     Fig.  426. 
Ankle  joint,  excision  of.     Fig.  428. 
Ankle  joint,  anatomy  of.     Fig,  429. 
Ankle  joint,  splint  for  excision.     Fig.  430. 
Antiseptic  dressings  in  position.     Fig.  159. 
Approach  to  vessels.     Fig.  170. 
Arteries  of  neck,  linear  guides  to.     Fig.  205. 
Arteriorrhaphy.     Figs.  248,  249. 
Artery,  torsion  of.     Fig.  97. 
Astragalus,  excision  of.     Fig.  425. 
Atomizer,  Richardson's.     Fig.  21. 
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Axillary  artery,  ligature  of,  first  portion.     Fig.  218. 
Axillary,  brachial  arteries,  ligature  of.     Fig.  219. 

Barton's  operation.     Fig.  673. 

Baudens's  amputation.     Fig.  569. 

Bobbins  for  ligatures.     Fig.  122. 

Bone  repair.     Figs.  371,  372,  373. 

Boston  surgical  cushion.     Fig.  60. 

Bottles  for  ligatures.     Figs.  124,  126. 

Brachial  artery,  pressure  digital.     Fig.  86. 

Brachial  artery,  tourniquet  applied  to.     Fig.  89. 

Brain,  puncturing  of  ventricles.     Fig.  264. 

Brain,  topography  of.     Figs.  289,  29()ct. 

Brain  tumor,  instruments  in  operations  on.     Fig.  290  (half  tone). 

Brandis's  method  of  compression.     Fig.  651. 

Broad-bladed  saw.     Fig.  492. 

Buck's  needle  conductor.     Fig.  96. 

Buck's  method.     Figs.  726,  727. 

Buck's  incision.     Fig.  776. 

Bullet  forceps.     Fig.  299. 

Bunion  and  hallux  valgus.     Fig.  691. 

Butcher's  bone  saw.     Fig.  494. 
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Garden's  amputation.     Fig.  626. 

Carotid,  vertebral  and  facial  arteries.     Fig.  21/. 

Carotid,  common,  ligature  of.     Fig.  228. 

Carpus,  synovial  membranes  of.     Fig.  413. 

Carpus,  ligaments  of  dorsal  surface.     Fig.  414. 

Carpus,  ligaments  of  palmar  surface.     Fig.  415. 

Carpus,  transverse  section  of.     Fig.  416. 

Catgut  in  glass  tubes.     Fig.  125. 

Cautery,  actual,  blowpipe  and  irons.     Fig.  107. 

Cauter>',  galvanic,  electrodes.     Fig.  109. 

Celsus's,  amputation  of  thigh.     Figs.  673,  639. 

Celsus's  method.     I-'igs.  768,  769. 

Chain  saw.     Fig.^376. 

Chain  saw  carrier.     Fig.  377. 

Cheeks  drawni  aside  by  ohwtic  traction.     Fig.  799. 

Cheilopla.sty,  Estlander  method.     Fig.  770. 

Cheilopla**ty,  Langenbeck  and  Briin.s.     Figs.  771,  772. 

Cheiloplasty,  Langenbeck,  Syme-Buchanan.     Figs.  773,  774. 

Chin,  cheek,  and  lip,  repair  of,  Vanzette's  metho<l.     Fig.  786. 

Chopart's  amputation.     Figs.  575-579. 

Closure  of  vessel  en  masse.     Fig.  128. 

Clot  dural.  exixwure.     Figs.  278,  279. 

Columna,  repair  of.     Fig.  728. 

Common  iliac,  ligaturing  of.     Fig.  182. 

Compress,  pyramidal.     Fig.  82. 

Compress,  oblong.     Fig.  83. 

Compress,  conical.     Fig.  84. 

Counter-opening,  locating  of,  author's  method.     Fig.  300. 

Counter-opening,  locattnl,  author's  metho<l.     Fig.  301. 

Cranial  iM^nes,  se<!tion  of.     Fig.  280. 

Cranial  fissures  and  sutun»s,  n»lation  of  in  adult.     Fig.  282. 

Cranial  fissures  and  sutures,  relation  of  in  child.     Fig.  283. 

Craniotomy,  for  fracture  of  the  skull,  instruments  uschI  in.  Fig. 

Craniotomy,  circular.     Fig.  206. 

Craniotomy  (tn*phining).     Figs.  2(i7,  2(>8,  269,  270,  271,  272. 
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Craniotomy,  sites  for.     Fig.  292. 
Crile's  suit  for  sliock.     Fig.  167, 
Croft's  operation.     Fig.  714. 
Crural  nerve,  anterior.     Fig.  338. 
Cutting  skin  grafts.     Fig.  712. 
Cutting  skin  grafts.     Fig.  713. 

Davy's  lever  applied.     Fig.  91. 

De  l^igneroUe's  amputation.     Figs.  581,  586. 

DenonN-iDier's  method.     Fig.  725. 

Diagram  of  arrangements.     Fig.  164. 

Dieffenbach's  method.     Fig.  729. 

Dieffenbach's  flap.     Fig.  735. 

Dieffenbach's  method.     Fig.  752. 

Digits,  tendinous  sheaths  of.     Fig.  369. 

Dorsalis  pedis,  ligature  of.     Fig.  202. 

Douching  bottle.     Fig.  157. 

Douching  bottle,  extemporized.     Fig.  158. 

Doyan's  method.     Fig.s.  321,  322. 

Drainage  tube,  rubber,  thread  fastening.     Fig.  153. 

Drainage  tube,  rubber,  pin  fastening.     Fig.  154. 

Drainage  stripe,  iodoform  gauze.     Fig.  155. 

Drainage,  catgut.     Fig.  156. 

Drainage,  base  of  skull.     Fig.  332. 

Dupuytren's  contraction.     Figs.  366,  367. 

Elbow  joint,  excision,  1 1  (iter's  incision.     Fig.  406. 

Elbow  joint,  ligaments  of.     Fig.  407. 

Elbow  joint,  excision,  Langenbeck's  incision.     Fig.  408. 

Elbow  joint,  excision,  OUier's  incision.     Fig.  408. 

Elbow  joint,  excision,  Liston's  incision.     Fig.  409. 

Elbow  joint,  excision,  exposing  internal  condyle.     Fig.  410. 

Elbow  joint,  excision,  splint  applied.     Fig.  411. 

Elbow  joint,  amputation  at,  elliptical  flap.     Fig.  535. 

Elbow  joint,  amputation  at,  circular  method.     Figs.  536,  537, 

Elbow  joint,  amputation  at,  by  transfixion.     Figs.  538,  539. 

FJlis's  method.     Fig.  723. 

Epigastric  artery,  ligature  of.     Fig.  189. 

E^march's  tourniquet.     Fig.  647. 

Esmarch's  tourniquet  applied.     Fig.  649. 

Esmarch's  elastic  bandage.     Fig.  75. 

Esmarch's  elastic  bandage  applied.     Fig.  76. 

Ethyl  chloride,  spray.     Fig.  22. 

Excision  of  bones  of  the  face,  instruments  employed  in.    Fig. 

Excisions  of  extremities,  instruments  employed  in.     Fig.  375 

Extemporized  retractors.     Fig.  176. 

Fascia,  deep  cervical.     Fig  892. 

Fascia  palmar.     Fig.  365. 

Fasciatome.     Fig.  364. 

Fasciatome,  short.     Fig.  368. 

Femoral  artery,  digital  pressure  on.     Fig.  85. 

Femoral  artery,  tourniquet  applied  to.     Fig.  88. 

Femoral  artery,  superficial,  ligature  of.     Fig.  190. 

Femoral  artery,  deep,  ligature  of.     Fig.  194. 

Femur,  lower  end  of,  transverse  section.     Fig.  461. 

Fibula,  removing  end  of.     Fig.  427. 

Finger  stalls,  rubber.     Fig.  163  (half  tone). 

Fingers,  amputation  of,  appearance  of  flaps.     Figs.  513,  514. 
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Fissure  of  Rolando,  locating,  Cliiene's  method.     Fig.  285.  Keen.  247 

Flap,  single  pedicle.     Figs.  715,  717.  Wyeth.  579 

Flap,  single  pedicle,  author's  case.     Fig.  718.  Original.  579 

Flaps,  double  pedicle.     Fig.  716.  Tillmanns.  579 

Fluhrer's  probe.     Fig.  297.  W.  F.  Ford  &  Co.  267 

Forceps,  serre-fine.     Fig.  102.  W.  F.  Ford  &  Co.  78 

Forceps,  tongue-holding,  Mathieu's.     Fig.  2.  W.  F.  Ford  &  Co.  13 

Forceps,  isolation,  aniesthesia.     Fig.  24.  W.  F.  Ford  &  Co.  37 

Forceps,  thumb.     Fig.  40.  W.  F.  Ford  &  Co.  47 

Forceps,  claw-bite.     Fig.  42.  W .  F.  Ford  <fc  Co.  47 

Forceps,  cutting  between.     Fig.  41.  Ldbkcr.  47 

Forcipressure,  patterns  of.     Fig.  106.  W.  F.  Ford  <&  Co.  79 

Forearm,  stump  after  circular  amputation  of.     Fig.  534.  Esmarch.  480 

Foulis's  fastening.     Figs.  78,  79.  Egmarch.  70 

Framework  of  nose,  formation  of.     Fig.  733.  Tillmanna.  587 

Genu  valgum.     Fig.  460.  Poore.  442 

Genu  varum.     Fig.  469.  Poore.  445 

Girald^'s  method.     Fig.  754.  TiUmanns.  602 

Girdner's  electric  probe.     Fig.  298.  W.  F.  Ford  <t  Co.  267 

Gland,  borated,  anatomy  of.     Fig.  897.  Testut.  734 

Gland,  borated,  surgical  anatomy  of.     Fig.  898.  Esmarch,  modified.  736 

Glands,  cervical  lymphatic,  instruments  for  removal  (half  tone).     Fig.  894.      Original.  728 

Glands,  cervical  lymphatic.  Hartley's  method.     Fig.  845.  Stimson.  731 

Glands,  cervical  lymphatic,  Mitchell's  method.     Fig.  896.    Johns  Hopkins  Hospital  Rpt.  732 

Gloves,  canton  flannel.     Fig.  162  (half  tone).  Original.  115 

Gluteal  and  sciatic  arteries,  guides  to.     Fig.  184.  MacCormac.  136 

Gluteal  artery,  ligature  of.     Fig.  185.  Kocher.  137 

Gouging,  instruments  employed  in.     Fig.  370  (half  tone).  Original.  357 

Grad,  method  of  ligature  removal.     Fig.  121.  Grad.  85 

Granny  knot.     Fig.  115.  Heath.  82 

Gritti's  amputation.     Fig.  568.  Stimson.  530 

Grooved  director.     Fig.  46.  W.  F.  Ford  d:  Co.  48 

Gross's  needle  forceps.     Fig.  800.  Gross.  623 

Gross's  artery  compressor.     Fig.  104.  W.  F.  Ford  <t  Co.  78 

Hagedom's  method.     Fig.  750.  TiUmanns.  601 

Halux  valgus.     Fig.  471.  T^ibby.  446 

Hamilton's  artery  forceps.     Fig.  100.  W.  F.  Ftvrd  it*  Co.  77 

Hammer-toe.     Fig.  678.  ruhbg.  562 

Hancock's  amputation,  bones  sawed  through.     Fig.  585.  Esyiarch.  508 

Hand,  appearance  of.     Fig.  522.  Watson.  475 

Hand  and  forearm  protection.     Fig.  165   (half  tone).  Original.  116 

Hand  conservatism  illustrated.     Fig.  503.  Jacobson.  469 

Hand,  palm  of,  surface  markings.     Fig.  504.  Trends.  409 

Hand-lamp  for  illumination.     Fig.  110.  W.  F.  Ford  <t  Co.  81 

Harelip,  double.     Fig.  755.  S.  Smith.  603 

Harelip,  complicat4>d.     Fig.  756.  Gross.  603 

Harelip,  double,  operation  for.     Fig.  758.  TiUmanns.  604 

Harelip,  double,  Hagedom's  operation.     Fig.  759.  TiUmanns.  605 

Harelip,  pins  inserted.     Fig.  762.  Gross.  606 

Harelip,  instruments  employed  in.     Fig.  747  (half  tone).  Oritfinal.  598 

Hartley-Krause  method,  lines  of  incision.     Fig.  318.  Chalnt.  298 

Hartley-Krause  method,  making  bone  flap.     Fig.  319.  Chalot.  298 

Hartley-Krause  method,  branches  fifth  nerve.     Fig.  320.  Chalot.  299 

Head,  ant^ro-posterior  section  of.     Fig.  263,  Kern.  227 

Hip  joint,  amputation  of,  Wyeth's  method.     Figs.  650.  a'52.  Wyeth.  543 

Hip  joint,  amputation  of,  Menoc's  method.     Figs.  660,  663.  Esmarch.  550 
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Hip  joint,  amputation  of,  Dieffenbach's  method.     Figs.  665,  667.  Esmarch.  553 

Hip  joint,  amputation  of,  Furneaux  Jordon  method.     Fig.  668.  Treves.  555 

Hip  joint,  amputation  of,  Guthrie's  method.     Fig.  669.  Treves.  555 

Hip  joint,  amputation  of,  Malgaigne.     Figs.  670,  672.  S.  Smith.  555 

Hip  joint,  Senn's  method.     Figs.  656,  659.  Senn.  546 

Hip  joint.  White's  incision  in  excision  of.     Fig.  446.  Esmarch.  426 

Hip  joint,  ner\'e  and  rotary  muscles  of.     Fig.  447.  Esmarch.  426 

Hip  joint,  sawing  off  head  in  excision  of.     Fig.  448.  Esmarch.  422 

Hip  joint,  Langenbeck's  incision  in  excision  of.     Fig.  449.  Esmarch.  428 

Hip  joint,  Sayre's  incision  in  excision  of.     Fig.  449.  Esmarch.  428 

Holding  knife,  first  position.     Figs.  34,  35.  Bernard  &  HucUe.  46 

Holding  knife,  second  position.     Figs.  36,  37.  Bernard  d*  Huette.  46 

Holding  knife,  third  position.     Figs.  38,  39.  Bernard  cfc  Huette.  46 

Horsley's  fissure  meter.     Fig.  285.  MiUs.  247 

Hughson's  torsion  forceps.     Fig.  98.  W.  F.  Ford  &  Co.  77 

Humerus,  excision  of  head  of.     Fig.  336.  Esmarch ^  modified.  384 

Humerus,  epiphysis  of.     Fig.  391 .  Treves.  385 

Humerus,  excision  of  head,  incision  for.     Fig.  392.  Esmarch,  modified.  385 

Humerus,  excision  of  head  of,  raising  tendon.     Fig.  393.  Esmarch.  386 

Humerus  attachments,  tuberosities  of.     Fig.  394.  Esmarch.  386 

Humerus,  excision  of  head  of.     Fig.  395.  Esmarch.  387 


Iliac  artery,  external,  ligature  of.     Fig.  188. 

Iliac  artery,  common,  ligature  of.     Fig.  183. 

Incisions  in  maxilla*.     Fig.  385. 

Indian  method.     Fig.  731. 

Inferior  maxilla.  Keen's  method.     Fig.  314. 

Inferior  maxilla,  Kiihn's  method.     Fig.  314. 

Inferior  maxilla,  Liicke's  method.     Fig.  314. 

Inferior  maxilla,  Horsley's  method.     Fig.  314. 

Inferior  maxilla,  Linhart's  method.     Fig.  314. 

Inferior  maxilla,  Pancoast's  method.     Fig.  314. 

Inferior  maxilla,  removal  of  lines  of  incision.     Fig.  384. 

Inferior  maxilla,  severing  connections  of.     Fig.  386. 

Inferior  dental  nerve,  resection  of.     Fig.  313. 

Infusion,  apparatus  for.     Figs.  253,  254  (half  tone). 

Ingrown  toe  nail,  operations  for.     Fig.  688. 

Ingrown  toe  nail,  transverse  section  showing.     Fig.  689. 

Ingrown  toe  nail.  Anger's  operation.     Fig.  690. 

Inhaler,  cloth  and  paper.     Fig.  9. 

Inhaler,  AUis's.     Figs.  10,  11. 

Inhaler,  Fowler's  modification  of  Allis's  collapsable.     Fig.  12. 

Inhaler,  Bennett's,  ether.     Fig.  15. 

Inhaler,  Bennett's,  nitrous  oxide.     Fig.  19. 

Inhaler,  Bennett's,  "gas  and  ether."     Fig.  20. 

Inhaler,  Clover's.     Fig.  13. 

Inhaler,  Ormsby's.     Fig.  14. 

Inhaler,  Esmarch's  chloroform.     Fig.  16. 

Inhaler,  Junker.     Fig.  17. 

Inhaler,  Junker's  nasal  and  pharyngeal  tubes.     Fig.  18. 

Innominata,  ligature  of.     Figs.  207,  208,  209,  210. 

Innominata,  ligature  of,  Curtis.     Figs.  211,  212. 

Intermaxillary  bone,  Blandin's  operation.     Fig.  757. 

Interrupted  suture.     Fig.  139. 

Intracranial  neurectomy,  instruments  employed  in.     Fig.  317 

Intracranial  neurectomy,  Cushing  method.     Figs.  323,  324. 

Intracranial  neurectomy,  Spiller-Frazer  method.     Fig.  325. 

Iodoform  sprinkler.     Fig.  160. 

Italian  method.     Fig.  711. 
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Janeway's  sphygmomanometer.     Fig.  168  (half  tone). 

Jaw  pry,  wooden.     Fig.  6. 

Jaw,  pushing  forward.     Fig.  8. 

Joint,  metatarso-phalangeal,  excision  of.     Fig.  428. 

Jumping,  pedicle  not  twisted.     Fig.  709. 

Jumping,  pedicle  much  twisted.     Fig.  710. 

Jumping,  repair  by.     Figs.  722,  724. 

Kangaroo  tendon  in  glass  tube.     Fig.  129. 

Ke<?gan's  operation.     Fig.  737. 

Keen's  electrode.     Fig.  291. 

Kelly's  surgical  cushion,  large.     Fig.  58. 

Kelly's  surgical  cushion,  small.     Fig.  59. 

Keyes's  needle,  varicocele  treatment  of.     Fig.  251. 

Kingsley's  interdental  splint.     Fig.  826. 

Knee  joint,  anatomy  of.     Fig.  433. 

Knee  joint,  excision  of,  Mackenzie.     Fig.  434. 

Knee  joint,  excision  of,  sai^-ing  femur.     Fig.  435. 

Knee  joint,  excision  of,  sawing  tibia.     Fig.  436. 

Knee  joint.  Bird's  incision  in  excision  of.     Fig.  437. 

Knee  joint,  I^angenbeck's  incision  in  excision  of.     Fig.  439. 

Knee  joint,  anatomy  of.     Fig.  440. 

Knee  joint,  saw  lines  in  excision  of.     Fig.  442. 

Knee  joint,  Ollier's  incision  in  excision  of.     Fig.  441. 

Knee  joint,  epiphyseal  cartilages  of.     I-'ig.  443. 

Knee  joint,  splint  for  excision  of.     Fig.  445. 

Knee  joint,  cuneiform  excision  of.     Fig.  459. 

Knee  joint,  amputation  at.     Figs.  618-620. 

Knee  joint,  amputation  at,  circular  method.     Figs.  621-62.3. 

Knee  joint,  amputation  at,  in  anterior  third,  posterior  flap. 

Knee  flexion,  force  of.     Fig.  74. 

Konig's  method,  nose.     Fig.  740. 

Konig's  metho<l,  lip.     Fig.  753. 

Krug's  incline<l  plane,  portable.     Fig.  71. 
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Laminectomy,  instruments  cmploye<l  in.     Fig.  326  (half  tone). 

Laminectomy,  exposure  of  posterior  structures.      Fig.  327. 

I/aminectomy,  spinal  cord  exposetl.     Fig.  327. 

Laminectomy,  removal  of  bone  pressure.     Fig.  329. 

Laminectomy,  osteoplastic  flap.     Fig.  330. 

Langenbcck's  method.     Fig.  724. 

Langenbeck's  serre-fine.     Fig.  103. 

Langenbeck's  saw.     Fig.  451. 

Langenbeck's  flap.     Fig.  736. 

Larynx,  instruments  for  intubation.     Fig.  871  (half  tone). 

Larynx,  intubation  of,  intrmiucing  tube.     Figs.  S72,  896. 

Larynx,  Gussenbauer's  artificial.     Fig.  881. 

Irving  basin.     Fig.  72. 

I.,eg,  amputation  of,  lower  thini,  Guyon  and  Duval's  methods.     Fig. 

I-,eg,  amputation  of,  lower  thirtl,  author's  method.     Figs.  609,  611. 

I^g,  amputation  of,  lower  third.     Figs.  612,  613. 

I^g,  amputation  of,  Bier  and  F:iselberg.     Figs.  628,  629. 

I/«*K,  amputation  of,  Bier  metluxl.     Fig.  631. 

Ix*g,  amputation  of,  middle  third,  long  external  flap.     Fig.  614. 

Leg,  amputation  of,  upjH'r  thinl.     Figs.  615,  616. 

I-,eg,  amputation  of,  middle  third,  bilateral  flap.     Fig.  617. 

lA'vis's  blunt  diswM'tor.      Fig.  48. 

Ligature  of  arteries,  in.struments  for.     Fig.  175  (half  tone). 


Original. 

ChipauU. 

ChipauH. 

ChipauU. 

ChipauU. 

Litbker. 

W.  F.  Ford  S:  Co. 

W.  F.  Ford  it  Co. 

Treves. 

Original. 

Lojnrs. 

TiUmavns. 

F(frd  d'  Co. 

TrciTs. 

Original. 

TrexH's. 

Zuckerkemdl. 

Bier. 

Esmarch. 

TrtiH-s, 

S.  Smith. 

W.  F.  Ftml  d'  Co. 

Original. 


W.  F 

608. 


97 
589 
253 

54 

54 
217 
643 
416 
417 
418 
418 
419 
420 
420 
421 
421 
422 
423 
442 
524 
526 
527 

68 
591 
602 

59 

309 
313 
313 
314 
315 
582 

78 
433 
588 
694 
695 
708 

60 
516 
517 
519 
531 

5:n 

521 
522 
523 
49 
128 


ILLUSTRATIONS. 


xxm 


Ligature,  tying  of.     Figs.  112,  118. 

Ligatures,  receptacle  for,  in  office,  etc.     Fig.  127. 

Ligaturing,  subcutaneous.     Figs.  257,  259. 

Ligaturing,  subcutaneous.     Figs.  260,  263. 

Lingual  artery,  ligature  of.     Fig.  229.. 

Lingual  artery,  ligature  of,  third  situation.     Fig.  230. 

Lip,  epithelioma  of.     Fig.  763. 

Lip,  lower.  Grant's  operation.     Fig.  763. 

Lip,  lower,  Owen's  operation.     Fig.  764. 

Lip,  lower,  Blasius's  method.     Figs.  765,  766. 

Lip,  lower,  Dowd's  method.     Fig.  779. 

Lip,  lower,  Briins's  method.     Figs.  780a,  7806. 

Lisfranc's  amputation.     Figs.  570,  574. 

Lister's  tourniquet.     Fig.  648. 

Liston's  spring-catch  forceps.     Fig.  99. 

Liston's  mouse-tooth  forceps.     Fig.  101. 

Looped  suture.     Fig.  801. 

Lower  lip.  Buck's  method.     Fig.  775. 

Lower  lip,  Sddillot's  method.     Fig.  778. 

Lucas-Championni^re's  lines.     Fig.  288. 

Making  incision.     Fig.  169. 

Malgaigne's  method.     Fig.  749. 

Malgaigne's  method,  lower  lip.     Fig.  777. 

Malleoli,  oblique,  division  of.     Fig.  593. 

Mallet  finger.     Fig.  679. 

Martin's  bandage,  elastic.     Fig.  81. 

Martin's  nasal  support.     Fig.  741. 

Mastoid  antrum,  instruments  in  opening  of.     Fig.  293  (half  tone). 

Mastoid  antrum  exposed.     Figs.  294,  295,  296. 

Mcloplasty.     Fig.  789. 

Meloplasty,  Gussenbauer's  method.     Fig.  790. 

Mcloplasty,  Israel's  method.     Fig.  791. 

Meloplasty,  Kraske's  method.     Fig.  792. 

Meloplasty,  Lallemand's  method.     Fig.  793. 

Meningeal  artery,  middle.     Fig.  273. 

Meningeal  artery,  middle,  anterior  branch.     Fig.  274. 

Meningeal  artery,  middle,  anterior  branch,  in  groove.     Fig.  275. 

Metacarpal  bones,  fourth  and  fifth,  amputation  through.     Fig.  520. 

Metacarpal  bones,  amputation  through.     Fig.  521. 

Metacarpal  bones,  last  four,  amputation  of.     Figs.  523,  526. 

Metatarsal  bones,  amputation  through.     Figs.  566,  568. 

Mikulicz's  amputation.     Fig.  569. 

Milne's  serre-fine.     Fig.  103. 

Mirault's  method.     Fig.  748. 

Mouth  gag,  Denhard's.     Fig.  4. 

Myotome.     Fig.  363. 

Nasal  disfigurement,  operations  on.     Figs.  745,  746  (half  toiio). 

Nasal  septum,  deviating  instruments  for.     Fig.  845  (half  tone). 

Needle-holder,  Hartley-Markoe.     Fig.  133. 

Needle-holder,  Sand's.     Fig.  134. 

Needle-holder,  Luer's.     Fig.  135. 

Needle-holder,  Halsted-Leur.     Fig.  136. 

Needle  wounds.     Fig.  132. 

Needle?*,  assorted  sires  and  curves.     Fig.  131. 

Nerve  grafting,  Chalot.     Fig.  306. 

Nerv'c,  repair,  by  catgut.     Fig.  305. 

Nerve,  ulnar,  at  elbow.     Fig.  405. 

Nerves,  circumflex  and  musculonspiral.     Fig.  404. 
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ILLUSTRATIONS. 


Nerves,  musculoHspiral,  musculo-cutancous,  circumflex.     Fig.  334. 
Nerves,  mciiiaQ  and  interosseous.     Fig.  335. 
Nerves,  great  sciatic,  small  sciatic,  external  popliteal.     Fig.  336. 
Nerves,  great  sciatic,  external  popliteal,  short  saphenous,  incisions 

Nerves,  primary  suture  of.     Fig.  302. 

Nerves,  Gleiss's  method,  secondary  suture.     Fig.  303. 

Ner\*e8,  secondary,  suturing  of.     Fig.  304. 

Neuroplasty,  Duncan's  method.     Fig.  305. 

Neiuxiplasty.     Fig.  304. 

Nicaise's  compression  band.     Fig.  77. 

Nose,  inferior  view  of.     Fig.  738. 

Obturator  artery,  ligature  of.     Fig.  189. 

Occipital  artery,  ligature  of.     Fig.  231 

(Esophagotomy,  instruments  in.     Fig.  848  (half  tone). 

CE^phagotomy,  primary  incision.     Fig.  849. 

(Esophagotomy,  final  incision.     Fig.  850. 

(Esophagotomy,  string  friction,  Obbe.     Fig.  853. 

(Esophagotomy,  string  friction,  Obbe.     Fig.  854. 

(Esophagotomy,  string  friction,  author's.     Fig.  855. 

(Esophagotomy,  string  friction,  author's.     Fig.  856. 

(Esophagus,  instruments,  removal  foreign  bodies.     Fig.  486  (half  t 

(Esophagus,  introducing  tube  into.     Fig.  847. 

(Esophagus,  tubage  of.     Fig.  857. 

(Esophagus,  stricture  of,  instruments.     Fig.  852  (half  tone). 

(Esophagus,  diverticulum,  operation  on.     Figs.  858,  859,  860. 

Ollier's  method.     Fig.  739. 

Opening  sheath.     Fig.  171. 

Opening  vein.     Fig.  252. 

Operating  table,  extemporized.     Fig.  57  (half  tone). 

Operating  table,  Cleveland's.     Fig.  61. 

Operating  table,  Cleveland's,  Trendelenburg  position.     Fig.  62. 

Operating  table,  Fowler's,  first  position.     Fig.  63. 

Operating  table,  Fowler's,  second  position.     Fig.  64. 

Operating  table,  Fowler's,  third  position.     Fig.  65. 

Operating  table,  Markoe's.     Fig.  66. 

Operating  table,  Prior's  portable.     Fig.  67. 

Operating  table,  folded.     Fig.  68. 

Operating  tabic,  Edcboh's  portable.     Fig.  69. 

Operating  table,  folded.     Fig.  69. 

Oral  screw,  hard  rubber.     Fig.  5. 

Oral  pry,  wooden.     Fig.  6 

Os  calcis,  excision  of.     Figs.  424,  425. 

Os  calcis,  lines  of  section  through.     Fig.  596. 

Osteotomy,  iiLstruments  employed  in.     Fig  450  (half  tone). 

Osteotomy,  holding  osteotome.     Fig.  455. 

Osteotomy,  sawing  neck  of  femur.     Fig.  456. 

Osteotomy,  Volkman's  section.     Fig.  458. 

Osteotomy,  Sayre's  sectif>n.     Fig.  457 

Osteotomy,  supracondyloid.     Fig.  463. 

Osteotomy,  supracondyloid.     Fig.  466. 

Osteotomy,  supracondyloid,  Ogsten's  method      Fig.  467 

Osteotomy,  supracondyloid.  Chain's  method.     Fig.  468. 

Osteotomy,  linear.     Fig.  470. 

Osteotomy,  cuneiform.     Fig.  470. 

Pad,  antiseptic  gauze.     Fig.  73    (half  tone). 
Pad  and  elastic-band  compression.     Fig.  585. 
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Palate,  instruments  employed  in  operations  on.     Fig.  794  (lialf  tone) 

Palate,  deformities  of.     Fig.  795. 

Palate,  muscles  of.     Fig.  79"/. 

Palmar  arteries.     Fig.  227. 

Pancoast's  tourniquet.     Fig.  646. 

Paper,  protective.     Fig.  692. 

Paquelin's  thermo-cautery.     Fig.  108. 

Paeeing  needle.     Fig.  172. 

Passing  a  probe.     Fig.  173. 

Passing  curved  needle.     Fig.  174. 

Peroneal  artery,  ligature  of.     Fig.  204. 

Petit's  tourniquet.     Fig.  87. 

Phalanges,  attachments  of,  tendons  of.     Fig.  505. 

Phalanx,  flexed.     Fig.  506. 

Phalanx,  amputation  of.     Figs.  507,  508. 

Phalanx,  amputation  of,  transfixion.     Figs.  509,  510. 

Phar>Tigotomy,  Cheever's,  Mikulicz's,  and  author's  incisions.     Fig. 

Pharj'ngotomy,  low,  tumors  from,  autlior's  case.     Fig.  829. 

Pharyngotomy,  subhyoid,  anatomy  of.     Fig.  870. 

Phillip's  head  lamp  for  illumination.     Fig.  111. 

Phleborrhaphy.     Fig.  250. 

Pirogoff's  amputation.     Figs.  596,  600. 

Pirogoff's  amputation,  \^  Fort's  modification.     Figs.  601,  602. 

Pirogoff's  amputation,  Briins's  modification.     Fig.  603. 

Pirogoff's  amputation,  Esmarch's  modification.     Figs.  604,  607. 

Plaster-of-Paris  jacket,  applied.     Figs.  674,  677. 

Plastic  surgery,  instruments  employed  in.     Fig.  693  (half  tone). 

Plastic  surgery,  Dieffenbach's  method.     Figs.  698,  699. 

Plastic  surgery,  Burow's  method.     Figs.  701,  702. 

Plastic  surgery,  Jaesche- Dieffenbach's  method.     Fig.  703. 

Plastic  surgery,  Littenneur'a  method.     Fig.  704. 

Plastic  surgery,  Briin-s's  method.     Figs.  705,  706. 

Plastic  surgery,  Weber's  method.     Fig.  708. 

Plugging  posterior  narcs.     Fig.  830. 

Polypus,  nasal,  looping  of.     Fig.  832. 

Poljrpus,  cannula  in  place.     Fig.  833. 

Polypus,  loop  applied.     Fig.  834. 

Polypus,  nasal,  ChoKsaignac's  methwl.     Figs.  835,  836. 

Polypus,  nasal.  Oilier  and  Lawrence's  method.     Fig.  837. 

PoljT^us,  nasal.  Rouge's  method.     Fig.  838. 

Polypus,  nasal,  Langenbeck  and  Boeckel's  method.     Fig.  839. 

Polypus,  nasal,  Langenbeck's  method  continued.     Fig.  840. 

Polypus,  nasal.  Nalaton's  and  Chalot's  methods.     Fig.  841. 

Polypus,  nasal,  AUier's,  Gu^rin,  Langenbeck,  incisions.     Fig.  842. 

Polypus,  naso-pharyngeal,  Kocher's  method.     Fig.  843. 

Popliteal  artery,  ligature  of.     Fig.  195. 

Popliteal  artery,  ligature  of  lower  third.     Fig.  197. 

Powell's  electric  saw.     Fig.  281. 

Prepared  for  operation.     Fig.  166  (half  tone). 

Pudic  artery,  ligaturing  of.     Fig.  186. 

Pudic  artery,  relations  of.     Fig.  187. 


Radial  and  ulnar  arteries,  ligature  of. 
Radial  artery,  ligature  of.     Fig.  226. 
Ranula.     Fig.  827. 
Receptacle,  kidney  shafx;.     Fig.  52. 
Receptacle,  glass.     Fig.  54. 
Receptacle,  gutta-percha.     Fig.  53. 
Receptacle,  author's  rubber.     Fig.  55. 
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ILLUSTRATIONS. 


Receptacle,  author's  rotary.     Fig.  56. 

Reef  knot.     Fig.  114. 

Reid's  lines.     Fig.  268. 

Relations  of  abdominal  vessels.     Fig.  179. 

Restraint,  method  of.     Fig.  1  (half  tone). 

Retractor  for  two  bones.     Fig.  496. 

Retractor,  three-tailed  applied.     Fig.  497. 

Retractor,  for  one  bone.     Fig.  498. 

Retractor,  two-tailed  applied.     Fig.  499. 

Retractor,  metal.     Figs.  500,  501. 

Retractors,  hooked.     Fig.  50. 

Ring,  isolation  anaesthesia.     Fig.  23. 

Rose  method,  trephining  base  of  skull.     Big.  316. 

Rose's  position.     Fig.  796. 

Roux's  method.     Figs.  594,  595. 

Rubber  tube  control.     Fig.  80. 


Richelct's  method, 


Figs.  511,  512. 


Sabenejeff's  amputation.     Fig.  632. 

Salivary  fistula,  Desault's  method.    Fig.  814. 

Salivary  fistula,  Dequise's  method.     Fig.  816. 

Saw,  common  bone.     Fig.  493. 

Sayrc's  jury-mast.     Figs.  674,  675. 

Scalpels  and  bistouries.     Fig.  33. 

Scapula,  entire  excision  of.     Fig.  387. 

Scapula,  body,  excision  of.     Fig.  388. 

Scapula,  excison  of,  subperiosteal.     Fig.  389. 

Scapula,  excision  of  angle.     Fig.  389. 

Sciatic  artery,  ligature  of.     Fig.  185. 

Scissors,  varieties  of.     Figs.  44,  47. 

Scissors,  manner  of  holding.     Fig.  48. 

Second  finger,  amputating,  oval  flap, 

Sequestrotomy,  instruments  employed  in.     Fig.  374  (half  tone). 

Shoulder,  amputation  of,  racquet  flap.     Fig.  478. 

Shoulder  joint,  amputation  of.     Wyeth's  method.     Figs.  543,  544. 

Shoulder  joint,  amputation  at,  flap  method.     Fig.  545. 

Shoulder  joint,  amputation  at,  circular  method.     Fig.  548. 

Shoulder  joint,  oval-flap  method.     Figs.  550,  551. 

Shoulder  joint,  racquet-flap  method.     Fig.  552. 

Shoulder  joint,  amputation  at.     Figs.  553,  554. 

Shoulder  joint,  resection  of,  Senn's  method.     Figs.  396,  399. 

Shoulder  joint,  resection  of,  Kochcr  method.     Figs.  400,  402. 

Shoulder,  dislocation,  McBuniey's  h(x)k.     Fig.  403. 

Shrady's  saw.     Figs.  453,  455. 

Silver  wire  in  special  tube.     Fig.  130. 

Simon's  method.     Fig.  751. 

Skey's  amputation.     Fig.  569. 

Sliding  in  a  direct  line.     Figs.  694,  697. 

Spinal  drainage.     Fig.  331. 

Spinal  nerves,  roots  of.     Fig.  333. 

Spinal  accessory  nerve,  the  linear  guides. 

Sponge-holder.     Fig.  7. 

Spools  for  silk.     Fig.  123. 

Stafl^ordshire  knot.     Fig.  119. 

Stay-knot,  floss-silk.     Fig.  120. 

Sterilizer,  jxirtahle.     Fig.  161. 

Stokes's  amputation.     Fig.  627. 

St<Mnato))l!is(y,  Buck's  metluKl.     Fig.  787. 

Stomatoplasty,  S4»rr<»'s  method.     Fig.  788. 

Subclavian  right  and  innominate  arteries.     Fig.  206. 
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OPERATIVE   SURGERY. 


CHAPTER  I. 
THE  GENERAL  CONSIDERATIONS, 

Operative  Surgery  treats  principally  of  the  manual  procedures  that  are 
necessary  for  the  accomplishment  of  the  surgical  object  in  view.  An  opera- 
tion in  surgery  can  be  aptly  compared  to  the  execution  of  a  verdict  in  law ; 
therefore,  as  in  legal  measures,  the  reasons  for  the  accomplishment  should 
be  based  on  a  proper  appreciation  of  the  principles  relating  to  the  procedure. 
The  surgeon,  in  most  instances,  bears  a  threefold  relationship  to  the  patient 
— viz.,  that  of  juror,  judge,  and  executor.  As  juror,  he  inquires  into  and 
determines  the  facts  concerning  the  surgical  problem  submitted  to  his  judg- 
ment, and  renders  the  verdict  according  to  the  established  truths  of  the 
case.  As  judge,  he  estimates  the  importance  of  the  facts  and  the  value  of 
the  conclusions  that  can  be  drawn  from  them,  as  based  on  the  results  of  his 
own  and  recorded  experience,  before  he  pronounces  the  decision,  for  which 
he  alone,  as  executor,  is  compelled  to  bear  the  immediate  responsibility. 

It  is  therefore  very  essential  to  the  welfare  of  the  patient  and  to  the  dig- 
nity of  the  profession  that  the  surgeon  carefully  ascertain  and  properly 
estimate  the  value  of  the  facts  relating  to  a  case  in  order  that  the  verdict  be 
a  just  one,  and  that  its  execution  does  not  needlessly  inflict  the  patient  nor 
cast  opprobrium  on  himself  or  the  profession.  The  being  competent  to 
operate  skillfully  is  not  sufficient  for  the  purposes  of  surgery ;  for  it  is  of 
great  importance  that  the  surgeon  be  qualified  to  so  fit  the  patient  and 
prepare  himself  that  no  unanticipated  complication  can  happen  during  or 
at  any  time  properly  associated  with  an  operation.  No  operation,  however 
trivial,  is  entirely  devoid  of  danger.  It  follows,  then,  that  the  surgeon  who 
treats  the  natural  apprehensions  of  patients  and  their  friends  with  indiffer- 
ence or  derision,  will  suffer  some  day  from  great  humiliation,  and  perhaps 
loss  of  professional  reputation,  because  of  an  unfortunate  result,  the  pos- 
sibility of  which  had  been  anticipated  only  by  the  friends  or  the  patient. 
While  the  surgeon  should  take  no  mercenary  advantage  of  opportunities 
born  of  the  unnecessary  though  natural  fear  of  patients  and  friends  regard- 
ing an  operation,  still  wise  forethought  on  his  part  should  not  permit  him 
to  belittle  or  conceal  the  actual  dangers  of  an  operation  when  good  judg- 
ment suggests  that  they  be  stated. 
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OPERATIVE  SURGERY, 


The  risks  of  operations  rekte  cliit^lv  to  th<i  life  of  Mie  patient,  nml  to 
the  usefulness  uud  cosmetic  aspects  of  the  part  subjected  to  the  procedure. 
Urgent  conditions  demand  j)ronipt  action  ;  therefore,  in  such  as  these,  less 
heed  can  be  given  to  the  estjiblished  detail  i>eloogirig  tn  deliberate  practice. 
In  acute  laryngeal  stenosis,  the  prompt  admission  of  air  to  the  Inngs  is  the 
great  desideratum,  and  all  other  measures  of  treatment  must  be  subservient 
to  this  end  if  death  is  to  be  averted.  The  needs  of  both  slight  and  grave 
operations  should  receive  deliberate  thought,  even  when  the  state  of  the 
patient  is  not  suggestive  of  immediate  danger.  The  subsequent  usefulnesa 
of  a  part,  and  the  cosmetic  effects  of  an  operation,  ought  to  be  carefully 
weighed,  and  those  concerntHl  candidly  informed  of  any  unfavorable  results 
in  these  respects  that  may  follow  a  surgical  effort*  If  this  course  be  not 
observed,  the  manifestations  of  grievous  disAippointment  on  the  part  of  the 
patient  and  friends  may  be  the  only  acknowledgment  willingly  bestowed  on 
the  surgeon. 

Regarding  the  general  principles  of  surgery,  the  reader  is  referred  to  the 
many  useful  works  on  that  subject,  since  it  is  not  the  intention  of  the  author 
to  intrude  in  this  department  except  so  far  as  to  form  a  proper  estimate  of 
the  risks  arising  from  operations  and  the  best  means  of  meeting  and  of  avoid* 
ing  them. 

Prior  to  an  operation,  especially  if  it  be  one  of  any  mag^iiitude,  it  is  essen- 
tial that  the  importance  of  the  following  facts  relating  to  the  patient  be 
considered  : 

L  The  age,  sex,  general  physical  condition,  and  occupation  of  the  patient, 

2.  If  the  patient  be  suffering  from  shock. 

3.  The  condition  of  the  heart,  lungs,  kidneys,  brain,  and  large  vessels, 

4.  If  there  be  any  acute  surgical  or  other  complication  of  an  important 
part  of  the  body.  A  coexisting  fracture,  dislocation,  severe  contusion,  or 
the  involvement  of  an  essential  viscus,  or  of  a  serous  or  bony  cavity,  often 
adds  great  gravity  to  what  might  otherwise  be  a  simple  procedure. 

5.  If  tlie  j>atient  be  anictnic,  scorbutic,  rheumatic,  hysterical,  insane,  etc. 
If  he  liave  syphilis,  tuberculosis,  epilepsy,  glycosuria,  hcemopbilia,  makria, 
erysipelas,  or  be  liable  to  an  attack  of  delirium  tremens. 

6.  If  he  be  willing  and  prepared  for  the  operation. 

The  A(f€.^As  between  youth  and  old  age,  operations  are  better  borne 
by  the  former  class.  Tfie  most  favorable  period  is  between  five  and  fifteen 
years,  the  next  between  tif teen  and  thirty  years ;  after  the  latter  period  the 
risk  to  life  is  nearly  twice  as  great  as  during  it.  The  influences  of  the  re- 
sponsibilities, acts,  and  duties  incident  to  juhancing  age  increase  the  vulner- 
ability of  the  vital  forces  in  a  marked  degree.  The  subtle  effects  of  physical 
and  mental  strain,  of  deteriorating  practices,  and  the  natural  changes  inci- 
dent to  increasing  years,  lessen  the  resisting  power  of  the  human  organism 
in  almost  a  direct  proportion  to  their  degree  and  extent  While  youth  is 
markedly  sensitive  to  shock  and  pain,  still  the  absence  of  responsibility  and 
the  presence  of  healthy  organs  enable  this  class  to  withstand  physical  injury 
better  than  the  aged.  The  effect  of  pain,  shock,  loss  of  blood,  restlessness, 
excitability,  and  the  disarrangement  and  soiling  of  dressings,  are  the  chief 
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elements  of  danger  in  the  surgery  of  children ;  and  the  younger  the  children 
the  more  potent  are  the  effects  of  these  agencies.  Aged  patients  differ  in 
their  degree  of  endurance  from  each  other  more  than  do  the  young.  An 
aged  patient  who  has  good  muscular  and  mental  vigor,  and  is  well  nour- 
ished, not  given  to  adiposity,  has  good  digestion,  sound  organs,  and  pliahle 
vessels,  is  the  best  of  this  class.  But  an  aged  patient  who  is  fat,  flabby, 
wheezy,  and  unused  to  exercise,  with  hardened  arteries,  bad  digestion,  and 
perhaps  addicted  to  the  constant  use  of  alcoholics,  is  a  poor  subject  indeed 
for  any  operation.  His  wounds  should  not  be  deep;  his  blood  should  be 
spared ;  his  body  kept  warm ;  his  food  of  moderate  amount  and  easily  assimi- 
lated ;  complications  should  be  watched  for,  and  the  confinement  in  bed  be 
made  as  brief  as  possible. 

The  Sex, — Women  withstand  operations  and  surgical  injuries  rather  bet- 
ter than  men.  This  difference  is  largely  due  to  the  fact  that  women  are  en- 
dowed with  a  greater  degree  of  patience  and  fortitude,  while  under  physical 
infliction,  than  men.  Confinement  to  the  house  and  in  bed  is  better  borne 
by  them,  and,  too,  they  are  more  temperate  and  discreet  in  the  customs  and 
habits  that  are  recognized  as  being  inimical  to  human  endurance.  Unless 
it  be  urgently  demanded,  it  is  unwise  to  operate  on  the  female  during  preg- 
nancy, lactation,  or  menstruation.  However,  the  gravest  of  operations  have 
been  performed  under  these  circumstances  without  the  appearance  of  an 
unfavorable  manifestation  depending  on  them. 

The  Physical  Condition. — As  a  general  proposition,  those  of  good  phys- 
ical vigor  bear  operations  better  than  those  in  a  feeble  state ;  but  one  is  not 
to  understand  that  such  is  always  the  case.  The  athlete  who  prides  himself 
on  his  strength  of  frame  and  fleetness  of  limb,  and  whose  entire  system  is 
fitted  only  for  active  effort,  is  ill  prepared  for  the  confinement  of  the  sick- 
room. The  semi-invalid  and  the  one  to  whom  confinement  brings  no  special 
regret  are,  other  things  being  equal,  better  fitted  for  the  ordeals  of  operation 
than  a  veritable  Hercules.  It  follows,  therefore,  that  those  of  the  former 
class  should,  if  expedient,  spend  a  few  days  on  probation  in  the  prospective 
sick-room,  thus  familiarizing  themselves  with  its  surroundings,  while  at  the 
same  time  their  emunctories  eliminate  the  then  useless  residue  of  an  active 
life.  The  obese  patient  is  ill  fitted  for  an  operation,  especially  if  the  obesity 
has  been  the  result  of  indolence,  luxury,  or  intemperance.  Hereditary 
obesity  is  of  less  moment  than  the  acquired  variety,  especially  when  personal 
discipline  has  been  directed  unsuccessfully  to  the  reduction  of  the  latter. 
Physiological  plethora,  foi*tified  by  physical  and  functional  vigor,  offers  no 
obstacle  to  surgery,  but  the  acquired  plethora  of  the  tippler  and  the  gour- 
mand serves  as  a  beacon,  warning  the  surgeon  against  all  operative  proce- 
dures unsupported  by  the  logic  of  expediency  and  unprotected  by  the  strict- 
est technique. 

The  Occupation. — The  occupations  that  expose  one  to  the  depressing  in- 
fluences incident  to  mental  worry,  bad  ventilation,  and  the  inhalation  of  ir- 
ritating, offensive,  and  poisonous  gases  and  dust ;  those  also  that  expose  to 
the  direct  absorption  of  deleterious  metallic  and  other  agents,  and  that  sub- 
ject one  to  great  extremes  of  temperature,  are  not  infrequently  of  vital  im- 
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portance  in  estimating  the  prognosis  of  operative  procedures.  The  almost 
indelible  imprint  of  the  influence  of  occupation  on  the  phyaical  condition  of 
patients  makes  it  unnecessary  to  do  more  than  to  refer  to  the  preceding 
special  ilhistrations  of  the  fact. 

The  SJiock. — If  the  surgical  condition  demanding  opcratiou  be  a  recent 
one,  and  the  patient  be  BntTering  from  slux-k,  operation  should  be  deferred 
until  reiK?tion  is  established,  if  wise.  If  the  degree  of  shock  be  d isproportion- 
ate  to  the  extent  of  the  recognized  injury,  a  further  examination  of  the 
patient  should  be  made  to  determine  the  cause.  If  a  complication  be  dis- 
covered which  of  Itself  imperils  life  or  increases  the  gravity  of  the  situation, 
then  the  question  of  operation  is  doubly  perplexing,  and  the  proper  sohition 
of  the  case  requires  the  sagacity  due  to  experience  or  the  judicious  fore- 
thought that  prompts  a  constdtation,  A  thoughtful  scrutiny  of  those  who 
are  injured  or  diseased,  8Up|>lemented  by  proper  advisement,  will  lesfien  the 
pungency  of  the  satirical  expression,  **The  operation  was  successful,  but  the 
patient  succumbed  "  1  *Shock  may  supervene  during  an  operation,  either  as 
the  result  of  the  formidable  character  of  the  procedure  or  of  the  loss  of 
blood.  The  previous  condition  of  the  patient,  the  degree  and  extent  of  the 
injury,  and  the  time  consumed  in  tlio  operation  are  potent  factors  bearing 
on  the  occurrence  and  the  degree  of  shock*  Shock  may  be  followed  by  syn- 
cope, syncope  by  collapse,  collapse  by  death.  In  view  of  the  importance  of 
shock  jind  its  intimate  relationship  with  surgical  procedures,  a  surgeon  ought 
not  to  attempt  an  operation  unless  he  be  informed  as  to  the  symptoms  and 
the  sequels  of  shock*  their  prevention  and  their  prompt  and  effective  treat- 
ment.    (See  page  121.) 

The  CoMditiOH  of  the  Hearty  LttuffM^  Livet\  JCidfiei/,%  Rrain^  and  Large 
Vessels. — Upon  the  sound  condition  of  the  viscera  depend  not  only  the  ad- 
visability of  an  operation,  but  also  of  the  choice  and  use  of  anaesthetics.  If 
the  kidneys  be  diseast*d,  all  operations,  especially  those  on  tlie  gen ito-uri nary 
tract*  are  invested  with  special  danger.  In  the  latter  the  simplest  proce- 
dures are  followed  not  infrequently  by  fatal  suppression  of  urine  j  therefore 
a  microscopical  and  analytical  exa mi  nation  of  the  urine  slujuld  always  be 
made  in  advance  of  an  operation  when  conditions  will  permit  A  practical 
examination  of  the  urine  can  be  readily  made,  even  under  perplexing  cir- 
cumatances,  by  the  use  of  heat  or  nitric  acid*  The  symptoms  of  such  affec- 
tions as  chronic  brouchitis,  emphysema,  phthisis,  are  often  aggravated  by 
the  administration  of  an fcsthetics,  especial ly  ether;  and  t lie  resulting  dysp- 
na*a  and  cough,  loss  of  .sleep  and  strength,  are  potent  influences  against 
recovery. 

It  is  well  to  rememl>er,  however,  that  the  mental  emotion  and  physical 
snffering  often  associated  with  an  operation  without  tlie  use  of  anaesthesia 
may  be  more  objectionable  than  the  evil  influence  of  the  drug  itself. 

The  presence  of  chronic  dyspepsia  with  vomiting;  organic  disease  of  the 
liver  with  icteric  manifestations;  structural  heart  disease  with  respiratory 
interference;  cerebral  disease — acute  or  chronic — attended  with  cephalalgia 
or  mental  or  motor  disturbances;  disease  of  the  art^^rial  system,  suggestive  of 
aneurism  or  the  diHicult  control  of  htemorrhago  due  to  structural  changes  of 
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the  coats ;  are  among  the  prominent  complicating  factors  of  a  case,  and  are 
deserving  of  respectful  thought  before  the  final  decision  is  rendered. 

The  Complicatio7i8, — The  presence  of  complications  of  whatever  nature 
should  be  studiously  sought  for  and  their  importance  estimated  before 
operation.  It  is  unfortunate,  indeed,  that  a  patient  should  die  as  the 
result  of  a  complication,  and  especially  if  the  complication  has  not  been 
suspected  before  the  operation.  It  happens  often  that  patients  die  from 
known  complications  that  are  stimulated  to  vigorous  action  by  the  influ- 
ences belonging  to  surgical  procedures,  and  it  is  truly  sad  when  such  a 
result  follows  a  surgical  effort  that  was  prompted  more  by  sentiment  than 
by  necessity. 

Tuberculosis^  Syphilis,  and  Olycosuria. — The  influence  of  these  diseases 
on  the  prognosis  of  operations  is  modified  by  the  acuteness  and  extent  of  the 
diseased  processes,  the  ability  to  effect  their  complete  removal,  and  the  post- 
operative environments  of  the  patient.  The  removal  of  a  long-continued  and 
exhausting  site  of  scrofulous  or  tuberculous  disease — one  that  has  caused 
persistent  suffering  and  confinement  within  doors — is  often  followed  by  the 
promptest  beneficial  results,  especially  if  no  visceral  complications  have  en- 
sued and  the  patient  can  be  placed  under  favorable  sanitary  surroundings. 
Notably  this  is  true  in  children  when  complete  removal  of  the  products  of 
diseased  action  has  been  accomplished.  Incomplete  removal  of  tuberculous 
products  is  always  productive  of  questionable  results ;  in  fact,  little  is  gained 
of  local  worth  in  these  cases,  except  that  dependent  on  improved  drainage. 
The  free  opening  of  large  tuberculous  abscesses  exposes  the  patient  to  the 
danger  of  exhaustion  from  suppuration,  and  to  that  of  a  general  tuberculosis 
caused  by  the  rapid  production  and  spread  of  tuberculous  infection  through 
the  body.  Those  suffering  from  acute  or  progressive  tuberculosis  of  the 
lungs  are  unfavorable  subjects  for  any  operation  that  excites  apprehension 
or  requires  the  use  of  anaesthetics.  Operations  on  such  subjects  as  these  are 
rarely  permissible,  except  to  lessen  the  burden  already  imposed  by  disease, 
and  thereby  to  husband  the  strength  of  the  patient,  that  he  may  better  resist 
the  continued  infliction.  Though  the  wounds  of  chronic  tuberculous  pa- 
tients often  heal  quickly  and  well,  still  they  may  refuse  to  unite,  or,  after 
unsound  union,  reopen  and  become  the  source  of  great  exhaustion.  The 
wounds  of  syphilitic  patients  commonly  heal  well.  Although  the  reverse  of 
this  result  is  rare,  yet  one  is  not  justified  in  attempting  local  surgical  meas- 
ures in  these  cases  without  the  previous  employment  of  constitutional  specific 
medication,  if  circumstances  will  permit. 

In  glycosuria,  wounds  heal  badly  and  sometimes  not  at  all,  and  the  occur- 
rence of  cellulitis  and  gangrene  are  often  provoked  by  operative  measures. 
The  results  of  preparatory  treatment  are  fickle,  as  a  rapid  increase  in  sugar 
without  apparent  cause  while  under  seemingly  curative  treatment  frequently 
happens.  Operations  with  this  complication,  if  it  be  pronounced,  should  be 
those  of  last  resort,  and  every  chance  of  infection  eliminated  in  all  cases. 

Patients  afflicted  wiih  rheumatism  or  gout  are  good  subjects  for  opera- 
tion, provided  heart  and  kidney  complications  are  not  present,  or,  if  so,  not 
well  established.    However,  it  should  not  be  forgotten  that  the  inaction  of 
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the  iDatient  and  of  his  secretions  resulting  from  the  confinement  incident  to 
an  optTatioii  nuiv  soon  |irovokc  jin  attack  of  either  of  these  diseases. 

I/ivmopkilia,  Ntwrn/,  and  Lemocythwmki, — In  any  one  of  these  condi- 
tions no  operation  should  be  performed  except  from  absolute  necessity,  as 
they  each  expose  the  patient  to  death  from  nncoDtrollable  hnpmorrhage*  the 
first  being  e?]>ecially  fatal  in  this  respect.  It  is  important  to  know,  however, 
that  in  lueniojihilia  one  may  not  meet  with  fatal  hjemorrliage,  even  after 
severe  operations.  Lcucocythiemia,  scurvy,  and  icterus  not  only  predispose 
to  severe  and  perhaps  fatal  hamiorrhage,  but  in  addition  to  this  wounds  of  | 
thog^e  afflicted  with  the  first  two  diBt^ases  suppurate  profusely,  heal  badly, 
and  often  remain  unclosed. 

The  statements  of  patients  that  they  are  "  bleeders  *■  should  not  be  ac- 
cepted as  final  in  instances  of  emergency  witbotit  confirnuitorv'  evidence. 
Not  long  ago  the  author  had  a  patient  with  a  pHvic  al^seess  due  to  appendi- 
citis, and  who  opposed  operation  because  he  had  been  assured  by  a  physician 
a  short  time  liefore  that  be  was  a  "  bleeder/*  The  statement  was  proved 
untrue  for  the  time  by  making  a  short  incision  in  the  integument  at  the  seat 
of  the  proposed  operation,  which  incision  healed  quickly  without  an  un- 
toward symptom.  Promptly  thereafler  the  operation  was  done  and  the 
patient  retovercKl  in  a  most  uneventful  manner.     (See  page  67,) 

J!/ifi/fTrm,^Malarial  poisoning  often  hinders  healing,  and  predisposes  to  i 
suppuration,  inflammation,  and  neuralgia.     An  openition  sometimes  arousea^ 
latent  malaria  attended  with  febrile  nmnifestjitions  peculiar  to  itj^elf,  and  if 
its   nature  be  not  recoguized  will  cause  the  surgeon  great  apprehension  lest 
they  be  the  result  of  septic  influences. 

Ei'tfsipelas. — No  avoidable  operation  should  he  performed  in  the  pres- 
ence of  erysipelatous  influences.  If  the  surgeon  be  driven  to  this  extremity, 
the  most  rigid  antiseptic  measures  sliould  be  enforced.  Patients  with  stran- 
gulated hernia,  retention  of  urine,  a  crushed  limb,  and  the  like»  require  relief, 
and  the  surgeon  must  act  promptly  to  save  life,  irrt*spective  of  conflicting 
demands. 

Insane^  hysterical^  and  epileptic  persons  are  not  good  surgical  subjects,  as 
they  are  ill  fitt-ed  to  submit  to  the  control  essential  to  prompt  and  proper 
healing;  moreover,  their  physical  status  is  deteriorated  and  quite  unrespon- 
sive to  local  and  general  medication,  in  many  instances. 

Alcoholism. — A  jjeraon  who  is  addicted  to  the  continuous  use  of  intoxi- 
cating beverages  is  a  bad  surgical  patient,  and,  worse  stilly  if  he  receives  an 
injury  during  a  prolonged  debauch,  as  then  he  suffers  not  only  from  the 
effects  of  the  previous  excesses,  but  incurs  a  greater  danger  of  delirium 
tremens. 

Willing  and  Prepared. — It  is  not  necessary  to  the  successful  issue  of  an 
operation  that  the  patient  be  willing  and  preparetl  for  it;  yet,  if  such  be  the 
case,  much  will  be  added  to  the  ultimate  success  of  the  measure.  If  he  be 
irresponsible  by  reason  of  childhood  or  incompetent  mental  state,  others  wl 
are  accountable  for  or  interested  in  him  should  be  consulted.  The  approval 
by  himself  or  those  concerned  should  be  accepted  only  after  a  clear  stiitement, 
on  the  part  of  the  surgeon  of  the  nature  of  the  injury  or  disease,  the  neGessitjrl 
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for  and  the  gravity  of  the  operation,  together  with  the  probable  result  of  the 
procedure.  If  the  operation  be  a  momentous  one,  the  advisability  of  the 
adjustment  of  business  and  spiritual  affairs  should  be  suggested  to  the  pa- 
tient himself  or  to  the  friends.  The  satisfactory  arrangement  of  such  mat- 
ters will  reconcile  the  patient  to  his  trials,  and  be  a  cause  of  satisfaction  to 
the  friends  in  any  event.  The  preparatory  treatment  should  be  directed  to 
improving  the  general  condition  of  the  patient,  either  by  proper  diet  or  by 
medication  intended  to  antagonize  the  diseases  and  conditions  that  may  pre- 
judice the  final  result.  The  patient  must  be  thoroughly  examined  in  every 
material  respect  before  an  operation  is  undertaken  in  order  to  determine  his 
actual  physical  status.  It  is  unwise,  if  unnecessary,  to  operate  precipitately; 
rather  allow  the  patient  to  familiarize  himself  with  the  surroundings  by  re- 
maining in  the  room  for  a  time,  and  in  bed  even,  if  it  adds  to  his  comfort. 
After  careful  physical  examination  the  patient  should  be  bathed,  and 
warmly  clad,  the  bowels  should  be  moved,  the  face  shaven,  the  hair  combed 
and  neatly  arranged,  and  the  temperature,  pulse,  and  respiration  taken  well 
in  advance  of  the  time  of  operation ;  also  carefully  examine  the  blood. 

The  Time  for  Operation. — The  proper  time  for  operation  refers  to  the 
season  of  the  year,  the  day  and  the  time  of  day  best  suited  for  the  purpose. 
It  is  fortunate,  indeed,  for  all  concerned  when  circumstances  will  permit  the 
selection  of  the  time  that  will  contribute  the  greatest  advantages  to  every 
interest  connected  with  the  case.  Often,  however,  the  urgency  of  the  occa- 
sion commands  prompter  action,  affording  only  sufficient  time  to  make  the 
immediate  preparations  referable  to  the  patient  and  his  surroundings  and 
to  the  surgeon  himself.  At  all  events,  the  exact  time  should  be  settled  and 
the  engagement  promptly  kept.  A  surgeon  should  not  ever  be  lacking  in 
punctuality  on  these  occasions.  Many  patients  regard  operative  procedures 
on  themselves  with  a  degree  of  dread  akin  to  that  felt  by  a  culprit  whose 
time  for  punishment  is  fast  approaching;  and,  too,  they  fix  the  time  when 
the  operation  will  be  completed  and  themselves  safely  started  on  the 
road  to  recovery.  Therefore,  a  needless  delay  disturbs  their  calculations, 
often  arouses  their  superstition,  defers  and  lessens  their  hopes,  and  per- 
haps destroys  their  courage,  an  element  of  great  importance  to  successful 
issues. 

The  months  of  October,  January,  and  April  are  regarded  as  the  most 
favorable  for  operation;  December,  May,  and  November  as  the  most  un- 
favorable. In  general  terms,  spring  and  autumn  are  the  most  favorable  sea- 
sons. A  cool,  pleasant  day  with  rising  barometer  and  minimum  humidity  is 
best  suited  for  the  purpose.  The  hour  of  early  morning  is  best,  as  then  the 
light  is  ample,  the  time  of  worry  limited,  and  the  need  for  food  avoided. 
However,  there  is  no  reason  to  believe  that  the  advantages  of  selected 
months  exercise  as  great  influence  on  operative  results  as  do  other  well- 
heeded  opportunities  and  requirements,  having  but  little  bearing  on  the 
time  or  humidity  of  the  day. 

The  Place  for  Operation. — The  office  of  the  surgeon  is  not  the  proper 
place  to  perform  operations  of  any  magnitude  nor  those  requiring  the  use  of 
an  ansesthetic,  because  the  rest  and  quiet  that  should  follow  can  not  be  had 
if  the  patient  be  removed ;  and,  moreover,  anaesthesia  is  often  succeeded  by 
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persistent  naiisea  and  vomiting,  and  not  mfroqiiontly  by  prolonged  noisy 
delirium.  In  a  private  residence  the  room  for  operathm  should  adjoin  the 
eick-rooni,  and,  if  poHsil^h?,  l)e  convenient  to  the  water  Bnpply.  The  room 
shonkl  lie  tlinron^^ldy  eh^nnhed  hy  sernbhing  the  floor  and  walls,  and  wiping 
the  ceiling  and  above  the  doors  and  windowi^  with  a  dampened  eloth.  Fumi- 
gation with  sulphur  will  not  be  amii?JS,  unless  it  lie  employed  to  the  exclusion 
of  the  preceding  measures.  Needless  articles  should  be  removed  and  others 
made  aFeptic%  or  he  eove^'d  with  Ui^eptie  sheets.  Clean  linen  and  blankets 
should  he  at  hand.  A  good  liglit  :ihould  be  secured  and  unwelcome  observa- 
tion from  without  exchided,  The  preparation  of  the  room  Bhould  be  com- 
pleted in  time  to  permit  the  s^^ttling  of  dust  before  o[>eration.  If  the  room 
can  l>e  disconnectt'd  from  the  living  rooms  of  tbe  dweHing,  the  occupants 
will  be  spared  tbe  distress  and  annoyanee  arising  from  the  noises  and  odors 
incident  to  the  operation. 

The  Sick-room. — ^The  sick*room  should  be  commodious,  sunny,  and  asep- 
tic, and,  wben  possible,  on  the  second  Hoor,  with  a  southern  exposuRt,  and 
with  the  doors  and  windows  so  arranged  that  it  can  be  easily  ventilated 
without  causing  objectioniible  air  currents.  All  sewer-connected  wash  biisins 
or  other  receptacles  of  waste  should  be  excluded  from  the  room*  The  plainer 
the  walls  and  ceilings  the  better,  for,  if  the  patient  becomes  delirious,  the 
outlines  and  figures  of  decorations  may  invite  and  become  the  basis  of  ex- 
citing hallucinations.  It  is  better  at  all  times — for  hygienic  reasons — that 
the  room  be  as  plain  as  possible,  and  that  all  unnecessary  articles,  as  car- 
pets, etc.,  be  removed  therefrom.  The  bed  should  be  single,  with  freshly. 
aired  linen,  and  have  a  robber  cloth  beneath  the  sheet  if  needed,  Diirin, 
convftleaoeuce,  and  after  all  dangers  from  septic  influences  are  passed,  objects 
of  interest  may  be  placed  upon  the  mantels  and  walls,  which  can  be  varied 
from  time  to  time  lo  pleiise  the  fancies  of  the  patient.  The  room  should  be 
made  as  cheerful  as  possible,  consequently  all  annoyances  should  be  removed 
whenever  the  fancies  of  the  patient  indicatye  their  presence.  The  presence 
in  the  sick-room  of  flowers  and  other  odoriferous  agents  are  not  to  be  en- 
couraged,  althongh  they  may  exert  a  good  moral  intluence  in  that  they 
remind  the  patient  of  the  existence  of  sympathizing  friends  without. 

The  (ejnperaiure  of  the  room  should  be  maintained  at  about  TC  F.  Pure 
air  is  quite  as  essential  to  a  rapid  recovery  as  good  fomh  The  room  shonid 
be  thorongldy  ventilated  at  least  once  each  day*  Ventilation  can  be  readily 
secured  by  opening  the  windows  and  doors,  thereby  creating  a  th  rough -and- 
through  current,  at  the  same  time  using  caution  that  the  patient  be  pro- 
tected from  direct  draughts,  and  be  well  covered  till  the  temperature  shall 
hafe  resumed  a  suitable  standard. 

The  subsequent  care  of  the  room  calls  for  scrupulous  cleanliness,  the 
prevention  of  offensive  odors,  and  the  prompt  el inii nation  of  foul  and  disa- 
greeable matters.  Dusting  should  not  be  done  without  dampening  the  sur- 
faces with  an  antiseptic  fluid  when  pnicticjible ;  and  sufficient  time  should 
elapse  after  the  dusting  to  permit  tlie  subsidence  of  the  disturbed  particles 
before  the  wound  is  exposed.  Ail  unnecessary  articles  causing  or  collecting 
dust  should  be  kept  away  from  the  room  until  the  wound  is  closed. 
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The  Nnrsing. — The  services  of  trained  nurses  are  the  most  reliable,  for 
not  only  are  they  familiar  with  the  common  details  of  the  sick-room,  but  they 
are  educated  also  to  meet  emergencies  of  unusual  character,  as  secondary 
haBmorrhage,  etc.  The  well-intended  attentions  and  efforts  of  solicitous 
friends  are  often  misleading  to  the  surgeon  as  well  as  burdensome  to  the 
patient  Friends,  too,  are  quite  as  apt  to  be  controlled  in  their  actions 
by  the  desires  of  the  patient  as  by  the  expressed  directions  of  the  medi- 
cal attendant.  It  is  well  to  remember,  however,  that  a  discreet  friend  is  a 
far  better  attendant  than  a  garrulous,  self-sufficient  nurse.  The  attendant 
who  proffers  his  views  and  airs  his  experience  in  the  sick-chamber,  hoping 
thereby  to  emphasize  his  attainments,  is  as  detrimental  to  the  moral  atmos- 
phere of  the  room  as  are  closed  windows  and  doors  to  the  physical. 

The  Diet. — Precisely  the  variety  and  amount  of  food  to  be  given  are 
matters  which  must  be  determined  by  the  requirements  of  the  individual 
cases.  Milk,  eggs,  milk  punch,  kumyss,  and  stimulants,  are  stereotyped  arti- 
cles, the  usefulness  of  which  is  well  established.  The  traditional  beef  tea 
and  the  elaborate  chemical  extracts  with  which  the  market  is  cloyed  should 
not  be  substituted  for  them  without  special  reasons. 

The  Requirements  relating  to  Operations.— •T'Ae  requirements  necessary 
to  the  attainment  of  commendable  results  may  be  divided  into  the  essential 
and  precautionary. 

The  essential  requirements  comprise  the  implements,  agents,  and  in- 
formation necessary  to  the  proper  performance  of  an  operation,  and  a  due 
consideration  as  to  the  probable  result. 

The  precautionary  requirements  are  those  which  are  needful  in  the  vari- 
ous emergencies  that  may  complicate  an  operation;  and  if  they  become 
of  practical  utility,  it  is  necessary  that  the  emergencies  be  anticipated,  and 
that  the  means  to  meet  them  be  at  hand  and  prepared  for  immediate  use. 

THE   ESSEXTIAL  REQUIREMENTS. 

1.  A  knowledge  of  the  results  of  the  operation  to  be  performed,  as  modi- 
fied by  the  patient's  condition  and  the  emergencies  liable  to  occur. 

2.  A  knowledge  of  the  anatomy  of  the  parts  involved  in  the  operation. 

3.  The  anaesthetics;  a  proper  knowledge  of  their  administration  and 
the  combating  of  their  dangers.    (See  page  16.) 

4.  The  necessary  instruments,  and  a  knowledge  of  their  use. 

5.  The  suitable  receptacles  to  contain  instruments. 

6.  The  operating  table,  sponges, "  wipers,"  "  tupfers,"  antiseptic  pads,  anti- 
septic solutions,  rubber  cloths,  towels,  sheets,  empty  vessels,  etc. 

7.  The  agents  for  controlling  haemorrhage. 

8.  The  assistants,  of  suitable  number  and  proficiency. 

9.  The  proper  preparation  of  the  patient  and  surgeon,  table,  assistants, 
nurses,  etc.,  for  the  operation. 

10.  The  proper  materials  for  the  treatment  of  operation  wounds,  and 
a  knowledge  of  their  use. 

A  knowledge  of  the  results  of  the  operation  to  be  performed  as  modified 
by  the  patienCs  condition  and  the  emergencies  liable  to  occur ^  is  one  of  the 
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chief  far-toTs  tn  he  rpgnrdefl  in  the  detenu  illation  of  operative  propriet}%  and 
is  therefore  entitled  to  primary  consideration.  This  knowledge  is  gained 
from  hut  three  sources:  Firsi^  from  the  personal  experienee  of  tlie  opera- 
tor; second,  from  tlie  jiuignient  of  others  present;  third,  from  the  recorded 
experienee  of  llie  profession.  Tlie  utilization  of  the  second  source  implies 
the  ealling  of  a  consultation,  which  should  be  done  whenever  a  douht  ex- 
ists'in  the  mind  of  the  surgeon  regnrding  the  nature  or  the  result  of  an 
operation.  This  course  nnt  only  offers  to  the  patient  every  available  chance 
for  life  and  uscfolni^s,  but,  in  uiiforlnmite  results,  it  frequeully  soothes 
the  feelings  of  disappointment  experienced  by  all  concerned.  In  every 
inBtance  the  surgeon  should  heed  the  teachings  of  the  recorded  experience 
of  the  professinn,  which  record,  being  modified  from  yonr  to  year  l)y  prac- 
tice and  improved  methods,  to  1k^  of  commendable  utility  should  ha  recent. 

An  undersiandirtg  of  the  anatomy  of  the  part  involved  in  an  oper- 
ation is  always  essenthil  to  the  comfort  of  the  operator,  and  frequently 
to  the  safety  of  the  patient.  This  knowledge  is  somewhat  difficult  to 
acquire,  and  is  always  of  uncertain  tenure.  In  the  instance  of  the  general 
practitioner  it  consists  hirgcly  of  that  which  can  be  gained  from  text-hooks 
and  anatomical  plates,  added  to  the  anatomical  knowledge  retained  since 
graduation.  Those  who  reside  near  to  and  iu  large  cities  should  avail 
themselves  of  the  ample  opportunities  ofTored  there  to  rehearse  on  the 
cadaver  important  operations. 

The  AnmMdicH, — The  anaesthetics  in  established  use  are  ether,  chlo- 
roform, A.  C.  E.  mixture,  and  nitrous  oxide  or  laughing  gas.  The  practical 
use  of  anaesthesia  comprehends  the  selection  of  the  aniasthetic,  the  prepa- 
rations for  atuTosthesiaj  the  methods  of  administration,  and  the  treatment 
of  the  complications  incident  to  their  employment.  Ordinarily  the  condi- 
tion of  the  patient  and  the  character  and  length  of  the  operation  wAW  deter- 
mine the  selection  of  the  anaesthetic.  It  not  infrequently  happens,  however, 
that  the  surgeon  is  obliged  to  act  in  such  matters  irrespective  of  established 
rules,  and  even  in  opposition  to  his  own  judgment,  owing  to  inadequate  sup- 
ply  or  adverse  environment.  The  circumstances  regulating  the  general 
employment  of  individual  anaesthetics,  together  with  the  complications  pe- 
culiar to  their  use,  will  be  indicated  in  connection  with  the  consideration 
of  the  individual  drugs.  The  physical  condition  of  the  patient  should  be 
carefully  scrutinized  in  all  respects,  to  ascertain  if  he  be  subject  to  any 
special  danger  from  anaesthesia  or  from  the  use  of  an  especial  antesthetic. 
Much  has  been  said  already  under  the  physical  condition  of  the  heart, 
langs,  etc.,  bearing  on  this  question,  and  on  account  of  the  importance  more 
will  be  added  in  connection  with  the  detailed  consideration  of  special 
anaesthetics. 

T1t€  Prpparat ions  for  Anmsthesin, — The  preparations  relate  to  those  di- 
rected to  the  patient  and  to  the  administrator  of  the  anesthetic. 

HOW   TO    rREPARE    A    PATIENT  FOR  AKJESTHE&IA. 

L  Determine  as  to  the  healthful  condition  of  the  brain,  heart,  InngHy 
kidneys,  and  vessels,  and,  if  disease  be  found,  inform  the  patient  or  friends 
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of  any  additional  danger  incurred  from  the  use  of  the  anae-sthetic.  Admin- 
ister to  the  patient  at  once  the  necessary  remedies  to  forestall  or  mitigate 
the  danger — as  digitalis,  strychnin,  etc.,  in  the  instance  of  heart  disease. 

2.  Make  a  record  of  the  pulse  and  respiration ;  note  the  character  of  each, 
making  due  allowance  for  any  excitement  caused  by  surrounding  circum- 
stances; also  the  temperature — the  rectal  and  vaginal  are  the  most  reliable. 
These  observations  will  be  much  more  trustworthy  if  they  be  made  some 
time  prior  to  the  operation.    A  note  of  arterial  pressure  is  often  important. 

3.  Ascertain  if  solid  food  has  been  taken  for  six  to  eight  hours  before 
the  operation;  if  so,  either  defer  the  operation  or  evacuate  the  stomach 
before  giving  the  anaesthetic.  The  practical  manner  of  meeting  this  indica- 
tion is  to  omit  the  meal  immediately  preceding  the  operation.  If  the  time 
be  then  too  long,  a  glass  or  two  of  milk,  or  other  suitable  liquid  food,  five 
or  six  hours  before  will  suffice.  It  is  wise  to  remember  that- the  apprehen- 
sion of  the  patient  may  so  hinder  digestion  as  to  give  rise  to  objectionable 
emesis  even  with  these  precautions. 

4.  If  false  teeth  be  in  place,  remove  them,  also  anything  that  might  be- 
come dislodged  and  obstruct  the  larynx  or  oesophagus. 

5.  Loosen  all  constricting  bands  that  surround  the  abdomen,  chest,  or 
throat. 

6.  Cause  the  evacuation  of  the  bladder  and  rectum ;  this  precaution  will 
often  prevent  the  patient  soiling  the  clothes  during  anaesthesia. 

7.  Place  the  patient  on  the  back  with  the  head  and  shoulders  raised 
slightly,  neck  not  bent.  If  the  patient's  co-operation  be  needed  to  place 
the  body  properly  for  operation,  then  it  may  be  advisable  to  administer  the 
anaesthetic  from  the  outset  with  the  patient  in  the  required  position. 

8.  If  the  patient  have  a  beard,  it  should  be  thoroughly  wet,  to  prevent 
the  escape  of  ether  through  it  from  beneath  the  cone. 

9.  So  adjust  the  doors  and  windows  as  to  admit  fresh  air  without  ex- 
posing the  patient  to  draughts. 

10.  Endeavor  to  relieve  the  patient  of  any  fear  of  danger  attending  the 
use  of  the  anaesthetic.  Patients  who  are  disturbed  by  grave  apprehensions 
or  inconsistent  fancies  regarding  the  outcome  of  anaesthesia  do  not  usually 
yield  readily  and  satisfactorily  to  its  influence. 

Struggling  patients  should  not  be  forcibly  restrained,  unless  their  efforts 
interfere  with  the  administration  of  the  anaesthetic,  or  there  be  danger  that 
they  will  injure  themselves.  The  means  of  restraint  employed  for  such  pa- 
tients is  manual,  and  may  require  not  less  than  four  assistants  for  proper  exe- 
cution (Fig.  1).  The  hands  nearest  to  the  head  of  the  patient,  of  the  assist- 
ants, should  be  placed  respectively  on  the  shoulders  and  pelvis  of  the  patient, 
and  the  disengaged  hands  should  grasp  correspondingly  the  upper  and  lower 
extremities  of  the  respective  sides  of  the  body.  When  thus  arranged  the 
control  of  a  resisting  patient  with  a  minimum  outlay  of  strength  is  readily 
attained.  A  rational  control,  instead  of  an  absolute  confinement  of  the  pa- 
tient's efforts  by  any  physical  means,  is  the  wiser  and  safer  plan.  At  all 
events,  the  operating  surgeon  should  not  tax  his  muscular  strength  and  nerve 
command  in  the  efforts  to  restrain  a  rebellious  patient,  for  obvious  reasons. 
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Coughing  and  swallowing  in  the  early  stiiges  of  anaBsthegiu  indicate  that 
the  vapor  is  too  strong,  therefore  it  should  be  temporarily  modified  in  in- 
tensity by  the  admission  of  air.     If  conghing,  swallowing,  or  vomiting  hap- 


Fio.  1,— A  method  of  restraiDt, 

pen  during  the  later  stages  of  anesthesia,  it  indicates  returning  consciouB^ 
nesB,  due  to  the  employment  of  an  inadequate  amount  of  the  ancTsthetie,  and 
a  prompt  increase  is  deraantled  in  order  to  avoid  the  annoyance  and  delay 
incident  to  vomiting.  Repeated  acts  of  swallowing  during  the  later  stages 
of  anaesthesia  are  often  followed  promptly  by  vomiting,  hence  the  ansesthetic 
should  be  "pushed ''  at  once  to  avoid  this  unpleasant  re8u!t. 

ffom  to  prepare  ike  Administrator  of  an  AnwHthetic. — Often,  indeed, 
too  little  importance  ig  attached  to  the  giving  of  an  ansesthetic.  This  post 
of  responsibility  is  slighted  w^hen  it  is  permitted  to  be  occupied  by  one  not 
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thoroughly  competent  to  judge  promptly  and  accurately  of  the  effects  of 
ansBstheticg,  and  qualified  to  apply  ut  once  the  necessary  means  to  tieatralize 
any  unfavorable  influences  caused  by  them.  The  common  custom  of  most 
hospitals  in  this  coun- 
try assigns  the  giving 
of  the  anaesthetic  to  the 
junior  member  of  the 
staff.  I  am  convinced 
that  this  practice  is 
open  to  serious  objec- 
tion, as  it  happens  not 
infrequently  that  the  proper  giving  of  the  ansesthotic  is  a  matter  of  greater 
moment  than  the  performance  of  the  operation  demanding  its  use.  At  all 
events,  1  feel  justified  in  saying  that  a  perfunctory  selection  of  one  to  give 
an  anaesthetic  is  always  an  injudicious  act,  even  though  the  protecting  influ- 


Fio.  2.— Mathiea's  tongue-holding  forceps. 


Pio.  3.— Drawing  tongue  forward. 

ace  of  Nature*g  limitless  resources  interposes  often  in  these  cases,  and  con- 
erts  that  which  might  be  an  unfortunate  dii^aster  into  a  surprisingly  good 
result.  The  administrator  of  an  anaesthetic  should  have  at  his  quick  com- 
mand a  iojHfite  foneps^  mouth  gag^  basin  and  towels  sponges  and  sponge 
halders.  The  tongue  for- 
ceps used  for  grasping 
and  drawing  the  tongue 
forward  (Fig.  3)  should 
be  BO  constructed  as  to 
cause  the  least  possible 
injury  to  the  organ  (Fig. 
2).  The  seizing  of  the 
tongue  with  ordinary  for- 
ceps, or  forci-pressure,  as 
one  not  infrequently  ob- 
serves, inflicts  a  needless  amount  of  injury,  and  subjects  the  patient  to  un* 
neoessary  suffering.  Th$  month  gag  (Fig.  4)  should  be  of  such  a  pattern  as 
will  admit  of  easy  introduction  between  the  closed  teeth,  as  it  frequently 
happens  that  the  patient  will  vomit  with  clenched  jaws,  and  therefore  will 


Fjn,  4. — Denlmrirs  mouth  gag. 
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Fig.  S.^FIar^l-rublwr  ord  screw. 


be  in  greater  peril  than  otherwise  from  tlie  inbulation  of  vomited  matter; 
a  hard-rubber  oral  screw  cao  be  used  for  this  inirpose  (Fig*  5).  A  round 
pine  stick  of  suitable  size  and  strength,  and  properly  pointed,  can  be  in- 
serted between  the  teeth  more  easily  than  any  other  agent,  and  without 
breaking  the  teeth  or  lacerating  the  gums,  as  oecasiotially  occurs  when  for- 
cible or  hasty  efforts  are  made  to  separate  the  jaws  with  a  metallic  imple- 
ment. Fig.  ^j  illustrates  the 
one  used  for  many  years  by  the 
author,  Tlte  btuin  is  for  the 
reception  of  vomited  matter, 
and  the  towel  to  wipe  away 
the  saliva  and  vomit  from  the 
mouth.  If  saliva  collects  in  the 
pharynx  of  suflieient  amount  to 
impede  respiration^  it  should  be  wiped  out  with  sponges  held  by  a  sponge 
holder  or  forceps  (Fig.  7).  It  is  wry  important  tliat  tlie  sponge  be  securely 
held  during  the  wiping,  since  not  infrequently  it  has  been  torn  loose  while 
in  the  pharynx,  quickly  drawn  into  the  larynx,  and  caused  the  death  of 

the  patient  in  spite  of 
every  effort  at  removal. 
In  addition  to  the  pre- 
cedintf  agetiis^  there 
Pio.  6.— Wooden  jtiw  pry.  should  be  near  at  hand 

and  prepared  for  in- 
stant use  a  hypodermic  syringe,  nitrite  of  amyl  capsules,  brandy,  ammonia; 
also  suitable  preparations  of  camphor,  cafTein,  musk,  strycbDin,  digitalis, 
etc.,  for  hypodermic  use.  The  practice  of  injecting  ether  can  not  be  com- 
mended in  ether  anaesthesia,  not  only  on  account  of  the  local  irritation  and 
pain  which  it  produces,  but  because  it  logically  contributes  to  the  depres- 

^^^^       sion     already 
^^^^^     present.    The 
Flo.  7. — Sponge  hulder  ami  sjKHige.  employment 

of     alcoholic 


injections  under  these  circumstances  is  not  wise,  owing  to  the 
chemical  and  physiological  aftiliations  of  ether  and  alcohol,  and 
certainly  not  if  the  use  of  other  cardiac  stimulants  be  practi- 
cable. The  employment  of  stimnhiting  hypoderniic  injections  in  connection 
with  ana'slhcsia  is  much  more  common  than  formerly,  and  the  necessity  for 
it  is  not  clearly  apparent;  therefore  Hiere  is  good  reason  to  regard  I  he  in- 
creasing tendency  with  dii^favor.  .Adrenalin  for  injection  should  k*  at  hand. 
During  the  administratiofi  of  the  anmdhetic  the  giver  should  watch  care- 
fully the  respiration,  pulse,  and  facies  of  the  patient  The  character  of  the 
respiration  can  be  estimated  by  the  respiratory  sounds  and  the  abdominal 
and  chest  movements;  the  pulse,  by  the  carotid  and  temporal  pulsations  j 
the  facies,  by  the  color,  as  whether  pnllid,  florid,  livid,  etc.,  remembering 
that  with  each  amesthetic  it  should  lie  possible  to  cause  unconsciousness 
without  cyanosis,  and  that  any  practical  method  characterized  by  its  occur- 
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rence  is  open  to  serious  objection.  The  relations  of  the  patient  and  the  ad- 
ministrator of  the  anaesthetic  are  such  that  he  can  easily  estimate  both  the 
carotid  and  temporal  pulsations  without  special  effort,  and  also  can  push 
the  jaw  forward  (Fig.  8)  readily  while  holding  the  inhaler  in  a  proper  posi- 
tion. It  is  quite  a  common  practice  now  to  push  the  jaw  forward  con- 
tinuously during  the  entire  administration  of  the  anaesthetic.  This  is  un- 
necessary, as  the  pressure  may  serve  no  special  purpose,  except  during 
profound  anaesthesia;  and  a  too  persistent  and  vigorous  use  of  force  not 
only  fatigues  the  anaesthetist,  but  also  lames  the  patient's  jaw. 

Complete  quietude  on  the  part  of  ail  present  should  be  maintained, 
since  conversation  often  stimulates  the  patient's  inebriated  fancies,  causing 
them  to  form  the 
basis  of  disorderly  ac- 
tions. The  handling 
of  the  part  to  be 
operated  on  prior  to 
complete  insensibility 
is  a  fertile  source  of 
disturbance,  and  is 
often  suggestive  to 
the  patient  of  a  pre- 
mature beginning  of 
the  operation.  The 
preparation  of  the 
site  of  operation  early 
in  the  administration 
of  the  anaesthetic  not  only  delays  the  effect  of  the  drug  by  disturbing  the 
patient  and  exciting  his  fears,  but  it  also  increases  the  amount  necessary 
for  proper  anaesthesia. 

The  Dangers  from  the  Use  of  Ancesthetics.-^The  dangers  attending  the 
use  of  an  anaesthetic  may  be  reduced  to  a  minimum,  provided  proper  at- 
tention be  given  to  the  physical  conditions  recognized  as  contra-indicating  it 
or  requiring  in  all  respects  caution  in  the  administration.  The  control- 
ling influences  in  the  selection  of  the  anaesthetic  will  appear  under  the 
consideration  of  the  uses  of  the  individual  agents. 

In  complete  anaesthesia  the  pupils  are  variable,  pulse  is  full,  soft,  regular, 
and  perhaps  accelerated ;  the  respiratory  acts  are  quickened,  the  inspirations 
deepened,  and  stertor  is  usually  present ;  the  muscles  arc  relaxed,  and  re- 
flex action  is  quite  abolished.  77ie  reflexes  that  are  heeded  as  guides  in  anaes- 
thesia are  four  in  number — viz.,  the  movements  of  the  limbs  incited  by  irri- 
tation, as  when  caused  by  pinching  or  pricking  the  skin,  and  also  relaxation, 
as  demonstrated  by  flexion  and  extension  without  muscular  opposition; 
spasm  of  the  orbicularis  muscle  of  the  eye  when  the  conjunctiva  is  touched ; 
the  reflexes  of  cough  and  deglutition  stimulated  by  the  presence  of  mucus 
and  of  the  vapor  in  the  throat,  larynx,  etc.  The  conjunctival  reflex  test  is 
the  one  commonly  applied  to  determine  advancing  or  receding  conscious- 
ness.    It  is  especially  useful  for  this  purpose,  since  it  is  the  last  of  the  re- 


Fio.  8. — Pushing  jaw  forward. 


OPERATIVE  SURGERY. 


flexes  to  dis^appear  and  the  first  to  reapfieaT  during;  anR\4hofiia.  Dilated 
and  fixed  pupils  indicate  excessive  ana^stliesia.  The  anaesthesia  for  the  iin* 
iTiternipted  performance  of  openitions  on  the  mouth,  rectum,  and  genito- 
urinary organs  should  be  of  a  greater  degree  at  the  outset  than  for  opera- 
tions on  other  portions  of  the  bo<3y,  owit^g  to  the  interfereuce  with  continuous 
administration  in  the  first  instance,  and  to  the  greater  sensibility  of  the 
parts  in  the  latter  instances.  Since  it  appears  that  death  happens  with  com- 
parative frequency  in  trivial  operations,  with  incomplete  anaesthesia,  the  full 
effects  of  the  drug  should  be  secured  before  an  operation  is  commenced. 

It  is  difficult  sometimes  to  secure  complete  anaesthesia — a  fact  that  causes 
much  annoyance  and  not  a  little  trepidation  on  the  part  of  the  surgeon* 
This  incident  is  comraonij  dependent  on  timid  or  inexperienced  adminis- 
tration, or  the  use,  perhaps,  of  an  inadequate  amount  of  the  anaesthetic. 
The  known  likelihood  of  this  difficulty  in  a  patient  requires  a  careful  use 
of  the  drug,  and  a  ready  and  thorough  knowledge  of  the  dangers  and  the 
methods  of  meeting  and  averting  them.  Patients  who  are  feeble,  aged, 
antemic^  suffering  from  shock  and  the  benumbing  influences  of  narcotics, 
yiehl  quickly  to  amestfietics,  and  for  this  reason  corresponding  care  should 
be  exercised-  The  ear  of  the  administrator  should  attend  keenly  to  the 
respiratory  sounds,  noting  carefully  all  variations  in  their  intensity  and 
rhythm.  A  complete  reliance,  however,  on  the  respiratory  movements 
of  the  chest  and  abdomen  as  properly  indicating  the  patient's  condition 
in  amesthesia  is  unwise  and  misleading,  for  these  movements  may  be  pres- 
ent  after  complete  exclusion  of  air  from  obstruction  has  taken  place, 
which  may  be  caused  at  any  period  of  anaesthesia  by  foreign  bodies  in  the 
larynx  and  trachea,  such  as  false  teeth  and  vonnted  matter.  In  compHc^- 
tions  of  this  character  the  obstructing  agent  must  be  removed  immetiiat^ly 
or  death  will  ensue,  unless  tracheotomy  be  performed.  During  vomiting 
the  heml  should  be  so  lowered  and  turned  to  one  side,  as  to  carry  the 
vomited  matters  away  from  tlie  larynx;  and  the  throat  and  mouth  should 
be  promptly  relieved  of  vomit  by  sponges.  The  rima  glottidis  may  be  ob- 
structed by  the  falling  backward  of  the  tongue,  which  happens  only  during 
the  stage  of  complete  anaesthesia,  and  can  be  jeadily  remedied  by  pressing 
the  jaw  forward  (Fig.  8),  or  by  seizing  the  tongue  with  the  forceps  or  a  dry 
cloth  and  pulling  it  forward  (Fig,  3).  A  tenaculum  may  be  used,  or  the 
finger  may  be  hooked  over  the  base  of  the  organ  and  the  tongue  pulled 
forward  by  this  me^ns. 

Failure  of  respiration  not  dependent  on  obstructions  of  the  air-passages 
may  arise  from  senile  changes  of  the  respirat<jry  muscles  and  framework  of 
the  thorax,  chronic  intrathoracic  disease,  shock,  and  loss  of  blood. 

The  Dangers  of  Anasthfsia  and  thrir  Trrafmrnt, — The  snecessfiil  treat- 
ment for  the  relief  of  poisoning  due  to  an  overdose  of  an  anirsthetic  will 
dejfcnd  not  only  upon  the  presence  of  mind  of  the  surgeon,  hut  upon  the 
precautionary  preparations  which  have  been  made  for  such  n  contingency*  as 
well  as  the  prnmplness  and  judgment  with  whirh  the  remedfes  are  applied. 

The  dangers  which  result  from  the  administration  of  anaesthetics  arc 
connected  with  either  the  circulation  or  the  respiration.    The  dangers  from 
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chloroform  are  chiefly  in  connection  with  the  circulation,  and  are  mani- 
fested by  various  degrees  of  circulatory  depression.  The  dangers  from 
ether  and  nitrous  oxide  are  chiefly  in  connection  with  the  respiration,  and 
are  manifested  by  various  degrees  of  asphyxia. 

The  various  degrees  of  asphyxia  attending  the  administration  of  anaes- 
thetics are  due,  for  the  most  part,  to  the  following  causes :  Direct  obstruc- 
tion to  respiration,  as  caused  by  a  valve-like  action  of  the  air  passages  and 
orifices  above  the  larynx,  and  by  foreign  bodies;  spasm  of  the  respiratory 
muscles  and  paralysis  of  the  respiratory  center  from  an  overdose. 

The  various  degrees  of  circulatory  depression  during  anaesthesia,  which 
are  attributable,  directly  or  indirectly,  to  the  anaesthetic,  are  due  to  giving 
too  little  or  too  much  of  the  agent.  The  giving  too  little  of  the  anaesthetic, 
causing  incomplete  anaesthesia,  may  result  in  depression  of  the  circulation 
from  nausea  and  reflex  effects  from  operative  procedures.  This  is  rare 
under  ether,  but  not  uncommon  under  chloroform.  Circulatory  depression 
from  an  overdose  of  the  anaesthetic  occurs  in  two  ways :  If  the  overdose  is 
administered  gradually,  the  dangerous  effects  upon  the  circulation  are 
usually  secondary  and  consecutive  to  dangerous  paralysis  of  respiration.  If 
the  overdose  is  administered  rapidly,  the  circulatory  depression  is  usually 
primary,  especially  in  the  case  of  chloroform.  Unduly  prolonged  narcosis 
often  causes  gradual  circulatory  depression.  The  immediate  dangers,  there- 
fore, in  the  administration  of  anaesthetics  are  manifested  by  either  asphyxia 
or  syncope. 

One  of  the  greatest  sources  of  respiratory  obstruction  during  anaesthesia 
is  that  associated  with  stertor,  which  may  be  of  nasal,  buccal,  palatine, 
pharyngeal,  or  laryngeal  origin.  Stertor  may  be  inspiratory  or  expiratory, 
and  may  occur  during  light  or  deep  anaesthesia.  During  light  anaesthesia  it 
is  frequently  reflex  from  operative  procedures,  while  during  deep  narcosis 
it  is  usually  paralytic.  The  direct  cause  of  stertor  is  the  interference  of  the 
tissues  and  organs  situated  in  the  air-way  above  the  trachea  with  the  cur- 
rents of  air  during  inspiration  and  expiration.  The  situation  of  the 
tongue,  its  weight,  and  its  relations  with  the  epiglottis  and  larynx,  render 
it  perhaps  the  greatest  source  of  obstruction  to  respiration  during  anaes- 
thesia. 

In  the  treatment  of  these  conditions  prophylaxis  is  of  the  greatest  value, 
for  a  majority  of  the  difficulties  and  dangers  of  anaesthesia  are  due  to 
faulty  administration. 

Reflex  stertor,  if  troublesome  and  distinctly  connected  with  the  opera- 
tive manipulations,  should  be  met  by  a  deeper  narcosis.  Stertor  not  result- 
ing from  too  light  narcosis  may  be  relieved  by  the  following  measures: 
extension  of  the  head  by  raising  the  chin  from  the  sternum;  pushing  the 
lower  jaw  forward  by  pressing  behind  its  angles;  pulling  the  tongue  for- 
ward by  the  tip  or  hooking  it  forward  from  its  base.  One  or  more  of  these 
measures  will  relieve  all  ordinary  obstructions  to  respiration  during  anass- 
thesia;  but  should  they  fail  and  the  asphyxia  be  alarming,  tracheotomy 
should  be  promptly  performed.  Obstruction  to  respiration  due  to  valve- 
like action  of  the  nares,  cheeks,  lips,  and  pharynx,  should  be  prevented  or 
relieved  by  the  use  of  a  nasal  speculum  or  by  holding  the  mouth  open  with 
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a  sinali  prop.  Obslnietion  to  res|iirulJoii  from  foreign  siibstanccSj  as 
bloodj  iiiufus,  st(uiiiH'lj  t'onti^nts,  or  other  in«tcrialj  gliould  l)e  met  by  their 
prompt  reiiiovul. 

Ah  exLvedlnijly  rare  fuvm  of  ok*! ruction  to  re^ipiratino  during  anaes- 
theeia  is  due  to  .spnsui  of  Uie  riniscles  of  respiratinu  wilh  complete  cessation 
of  all  respiralory  movement.  This  form  of  obstruction  usually  occurs  in 
the  early  stages  of  narcosis  during  the  period  of  general  muscular  rigidity. 
All  that  can  be  done  in  such  cases  is,  to  see  that  the  air-way  is  free  and  then 
perform  vigorous  artiiicinl  respiration,  ^1//  forms  of  obstructed  breathing 
resulting  in  asjjliyxia,  with  cessation  or  practical  cessation  of  respiration, 
should,  after  determining  the  nnohstrncted  condition  of  the  air-way,  be 
treated  by  artificial  respiration.  During  this  time  the  administration  of 
oxygen  to  hasten  the  relief  from  asphyxia  is  indicated.  Asphyxia  from 
paralysis  of  respiration  from  an  overdose  of  an  anapsthetic  is  treated  by 
stopping  the  administration,  and,  if  necm'ssaryj  promoting  eliminalion  of 
the  anaesthetic  by  artificial  respiration.  In  all  cases  of  asphyxia  the  heart 
shonld  be  sustained  by  the  administration  of  stiniolants. 

The  best  methods  of  performing  artificial  rc^spiration  for  the  purpose 
under  consideration  are;  simple  compressions  of  the  chest,  Silvester's 
method,  and  forced  respiration.  Forcible  compression  of  the  che^t  and  its 
prompt  expansion  not  only  causes  a  considerable  movement  of  air  into  the 
lungs,  but  is  a  powerful  excitant  of  res|>iratory  effort,  when  the  patient's 
condition  renders  possible  such  response.  Air  forced  from  the  lungs  in  this 
way  also  serves  to  remove  obstructions,  such  as  undue  apposition  of  the 
epiglottis  to  the  hiryngeal  opening,  foreign  bodies,  etc. 

Silvt^ter's  method  of  artificial  rcs[uration  is  readily  carried  out  and 
more  effective  than  other  similar  methods,  Faradism  of  the  phrenic 
nerves  is  a  decided  aid  to  artificial  respiration.  Forced  respiration  by 
means  of  the  Fell-UDwyer  or  ^5inlilar  apparatus  would  probably  Ix?  of  great 
value  in  extreme  cases  of  as|)Iiyxia  of  this  nature  if  the  apparatus  were  at 
hand  and  ready  for  use.     (See  Tumors  of  Hibs,  Vol  IL) 

The  syncope  which  occasionally  occurs  from  nausea  and  from  operative 
procedures  under  light  narcosis  by  chloroform  should  Ix*  avoided  by  avoid- 
ing the  conditions  whicli  permit  it  to  occur. 

The  minor  degrees  of  circulatory  depression,  occurring  under  chloro- 
form, may  be  relieved  by  lessening  the  administration,  if  the  narcosis  is  of 
moderate  or  deep  degree,  or  by  changing  to  ether  or  A.  C.  E.  and  by  the 
administration  of  restorative  measures. 

Alarmifuj  tlegrees  of  .st/nrope  vM  for  prompt  and  energetic  treatment* 
Tlie  administration  should  be  stopped,  and  nothing  allowed  to  interfere  or 
delay  t!ie  application  of  restorative  meaj^ures.  The  condition  of  the  circula- 
tion and  respiration  should  be  carefully  noted,  Tlic  anaesthetic  contained 
in  the  air  of  the  patient's  lungs  should  l>e  removed  by  rapid  and  effective 
artificial  respiration,  and  throughout  the  treatment  of  the  case  the  air-way 
should  be  maintained  unobstructed.  In  the  treatment  of  the  graver  forms 
of  s^Ticope  the  ftdlowing  are  the  chief  measures  of  value: 

T'hc  Poalun'. — More  or  le-^s  inversi«^n  of  the  patient  is  almost  invariably 
practised  under  these  circumstances,  ami  there  can  lie  no  doubt  that  many 
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lives  have  been  saved  by  this  means.  The  improvement  in  the  pulse  and 
respiration  following  inversion  in  approaching  collapse  from  chloroform  is 
proof  of  its  value  under  these  circumstances.  Inversion  is  supposed  to  act 
by  determining  a  flow  of  blood  to  the  medulla  and  to  the  heart,  thus  stimu- 
lating respiration  and  circulation.  Inversion  has  been  employed,  however, 
in  nearly  all  of  the  fatal  chloroform  accidents.  Thus  it  is  evident  that  it 
is  not  invariably  effective;  indeed,  it  is  probable  that  it  is  often  positively 
harmful.  In  sudden  complete  syncope  the  heart  is  paralyzed  and  distended 
with  blood,  as  are  the  great  vessels  of  the  chest  and  abdomen.  Hill  has 
pointed  out  that  to  invert  a  patient  under  these  circumstances  is  "  worse 
than  useless,''  as  "  the  paralytic  dilatation  of  the  heart  is  thereby  increased." 
Hill  recommends  the  following  measures,  which  he  has  found  to  relieve 
nearly  every  case  of  this  kind  in  animals.  "Artificial  respiration  is  at 
once  applied,  the  thorax  is  rhythmically  squeezed  over  the  region  of  the 
heart,  while  the  animal  is  placed  in  the  horizontal  position.  If  the  pulse 
does  not  cpeedily  return,  the  animal  is  dropped  into  the  vertical,  feet-down 
posture.  By  this  simple  means  the  heart,  owing  to  the  influence  of  gravity, 
is  emptied  into  the  splanchnic  area,  and  thus  the  dilatation  of  the  organ  is 
relieved.  Artificial  respiration  is  maintained  throughout  this  manoeuvre. 
After  a  few  seconds  the  animal  is  returned  to  the  horizontal  posture,  and 
the  heart  is  thus  filled  with  a  fresh  supply  of  blood.  If  the  pulse  does  not 
return,  the  movement  is  once  more  repeated.  When  the  pulse  has  returned 
and  the  heart  beat  has  become  efficient,  the  artificial  respiration  can  be  dis- 
continued, and  after  a  short  space  of  time  the  natural  breathing  will  usu- 
ally return,  owing  to  the  excitation  of  asphyxia.  During  this  period  the 
pulse  must  be  carefully  watched,  and  artificial  respiration  renewed  if  there 
be  any  signs  of  failure.  The  second  type  of  collapse  (slow  and  gradual 
overdose)  is  relieved  by  the  vertical  head-down  position.  It  is  equally  re- 
lieved by  the  horizontal  position  and  artificial  respiration.  As  the  anaes- 
thetist can  never  be  sure  which  type  of  collapse  he  has  to  deal  with,  it  seems 
to  me  that  the  head-down  method  should  never  be  employed.  If  we  have  to 
deal  with  the  first  type  of  collapse  (sudden  overdose),  the  latter  method 
is  a  fatal  mistake;  if  the  second  type  of  collapse  confronts  us,  recovery  can 
be  brought  about  by  performing  artificial  respiration  and  placing  the  pa- 
tient in  the  horizontal  position." 

Artificial  respiration  carried  out  by  rhythmic  compressions  of  the 
thorax,  b^  Silvester's  method,  by  methods  of  forced  respiration,  and  by 
faradism  of  the  phrenic  nerves,  probably  affords  the  most  effective  means 
of  treating  syncope  from  anaesthetics. 

The  method  by  heart  compression  has  proved  to  be  of  great  value  in 
many  cases  of  chloroform  sjTicope.  "  The  operator  stands  on  the  left  side 
of  the  patient  with  face  toward  the  head  of  the  patient;  the  cardiac  region 
is  pressed  upon  with  rapid  and  strong  pressure  by  the  ball  of  the  right 
thumb  laid  upon  the  chest  between  the  place  of  apex  beat  and  the  left  bor- 
der of  the  sternum;  one  hundred  and  twenty  shocks  or  compressions  are  to 
be  made  per  minute.  Care  must  be  taken  to  exert  enough  force.  Fix  the 
patient's  body  by  the  left  hand  on  the  right  side  of  the  thorax.  Success 
is  denoted  by  artificially  produced  carotid  pulse  and  contraction  of  pupils, 
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whieh  dioiilil  control  the  fone  nnd  rapiflity  of  iinpubcs.  An  assistant 
should  watch  the  pupil  and  tarotid  \m[6t%  As  long  at>  the  eonJitioa  of  the 
patient  doi*s  not  improve^  tlie  pauses  in  treiitnieiit  should  be  n^  far  between 
and  as  short  m  possible.  When  the  pupil  contracts  you  may  wait  till  it 
begins  to  dihile,  or  a^  ktm^  as  spontaneous  respiratory  njoveinents  con- 
tinue/'    (Maa.<.) 

The  Drugii, — Experiments  have  demonstrated  the  great  value  of  strych- 
nin and  digitalis  in  tlie  treatment  of  syncope  from  chloroform,  and  the 
inefilcieney  of  akohoL  atropin,  ammonia,  amyl  nitrite,  and  cafTein. 
Strychnin  nnii^t  he  used  in  large  doses  under  these  circumstances.  The 
author  (Dr.  TiennettJ  has  given  three-twentieths  of  a  grain  in  divided  doses 
with  advantage  upon  several  occasionSj  and  others  have  given  still  more. 

Also  experinients  prove  that  suprarenal  extract  acts  as  a  powerful  vaso- 
motor stimulant,  and  is  higldy  recommended  as  an  antidote  to  the  de- 
pressant effect  of  chloroform. 

The  striking  efToets  of  the  reetal,  the  subcutaneous,  and  the  intravenous 
injection  of  saline  solutions  in  conditions  of  shock  and  of  collapse  is  proof 
of  tlieir  value  in  syncope  from  aniesthetics,  Lakirde's  method  (pjage  22) 
of  "tongue  traction'*  has  been  resorted  to  in  iminy  eases  of  apparent 
death  from  anaesthetics  with  excellent  results. 

Brisk  rubbing  of  the  lips  often  excites  increased  respiratory  efforts, 
and  in  the  light  breathing  which  occurs  early  in  an  overdose  this  excitant 
may  be  used  to  advantage.  Faradisni  of  the  heart  and  its  puncture  with  a 
needle  have  bt^cn  reconinumded  in  ehh)roform  syncope,  but  arc  imprac- 
ticable and  of  doubtful  value. 

The  Afier-Effccts. — Kansea  and  vondting  constitute  the  most  conspic- 
uous and  distressing  though  \mi  the  most  dangerous  consequences  of  arues- 
thesia.  Nitrous  oxide  causes  the  least  after-disturbance  of  this  kind. 
Ether  causes  nausea  and  vomiting  more  frequently  than  ehloroforra,  but 
more  cases  of  protracted  and  dangerous  vomiting  are  met  with  after  chloro- 
form than  after  ether. 

Patients  dilfer  greatly  in  this  respect,  A  patient  may  vomit  excessively 
on  one  occasion,  and  little  or  none  on  another,  under  apparently  like  con- 
ditions. Patients  properly  prepared  for  ana^thesia  have  less  sickness  than 
those  unprepared,  although  in  many  instances  cases  with  full  stomachs  and 
no  preparation  are  not  nauseated  from  anaesthesia.  Washing  out  the  stom- 
ach at  the  close  of  the  administration  wilt  lessen  and  perhaps  prevent  nau- 
sea and  vomiting  in  a  large  percentage  of  cases,  and  is  an  excellent  routine  ^ 
practise  which  should  be  carefully  done. 

At  later  periods  this  is  one  of  the  best  means  of  treatment.  After  con- 
scionsnees  has  been  restored  it  may  be  practised  at  proper  intervals  by  caus- 
ing the  patient  to  drink  a  glass  of  warm  water  and  expel  it  by  vomiting. 
A  large  dose  of  the  bromide  of  sodium  or  potassium  by  rectum  will  often 
act  bc^ncflcially.  The  administration  of  opium  is  occasionally  the  only 
nmans  that  will  control  this  infli<^tion. 

Headache  following  ana^thcties*  commonly  noted  after  prolonged  ad- 
ministration nf  nitrous  oxide,  is  l>est  relieved  by  cold  applications  to  the 
headj  by  bromide,  or  opiates. 
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Bronchitis,  broncho- pneumonia,  and  typical  lobar  pneumonia  have  oc- 
curred with  noticeable  frequency  soon  after  ana?sthesia.  These  diseases 
occur  after  all  anaesthetics,  but  more  commonly  after  ether  than  chloroform. 
They  are  not  due  to  the  direct  effect  of  the  anaesthetics  on  the  pulmonary 
tissues,  but  are  caused,  for  the  most  part,  by  infection  of  the  lungs  arising 
from  aspirated  infected  material  released  from  the  throat  during  the  nar- 
cosis. Add  to  this  the  chilling  influences  attending  the  amesthesia  and  the 
operation,  the  repression  of  coughing  after  certain  operations,  and  the 
exposure  incident  to  change  from  the  operating  room,  change  of  clothing, 
etc.,  and  it  is  not  surprising  that  these  pulmonary  after-effects  occasionally 
develop. 

Prophylaxis  consists  chiefly  in  the  use  of  clean  inhalers,  cleansing  the 
mouth,  nose,  and  throat  before  administration,  avoiding  aspiration  of  for- 
eign material  into  the  air  passages,  and  keeping  the  patient  free  from  ex- 
posure and  depression. 

Renal  congestion,  nephritis,  and  urinary  suppression  are  not  infre- 
quently observed  after  the  administration  of  an  anaesthetic.  The  effects  of 
the  deprivation  of  fluids  before  and  after  operation,  the  exposure  attending 
it,  and  sepsis  must  not  be  overlooked  in  this  connection.  Saline  infusion 
by  way  of  the  rectum,  cellular  tissue,  or  veins  has  proved  of  great  benefit 
in  promoting  kidney  action  under  these  conditions. 

Jaundice,  glycosuria,  insanity,  and  other  abnormal  states  have  been 
noted  after  anaesthesia.  Their  exact  relations  to  the  narcosis  are  not  fully 
understood. 

The  After-Care. — During  the  recovery  of  patients  from  the  effects  of 
anaesthetics  they  should  have  certain  special  care.  They  should  receive 
assistance  during  the  vomiting,  and,  owing  to  the  suddenness  of  its  occur- 
rence, the  patient  should  not  be  alone  until  capable  of  taking  care  of  him- 
self. Vomiting  is  easily  and  safely  accomplished  if  the  patient  is  lying  on 
the  side.  If  the  dorsal  position  is  necessary,  the  head  should  be  turned 
well  to  one  side  during  vomiting.  The  elevation  of  the  corresponding  shoul- 
der will  aid  the  act.  Vomited  matters  should  be  removed  from  the  mouth 
as  quickly  as  possible.  The  common  custom  of  pushing  the  jaw  forward 
during  vomiting  is  unnecessary  and  dangerous.  The  act  draws  the  tongue 
forward,  exposing  the  glottis,  thus  defeating  the  natural  means  of  pro- 
tecting the  air  passage. 

The  patient  should  be  guarded  from  exposure  during  recovery.  The 
chilling  influences  of  the  anaesthetic  and  the  operation  render  the  patient 
unusually  sensitive,  and  more  than  usual  covering  should  be  provided. 
Artificial  heat,  when  necessary,  should  be  provided,  but  the  application 
should  be  cautiously  made,  as  the  patient,  being  more  or  less  anaesthetic, 
may  not  appreciate  that  he  is  being  burned.  The  patient  should  not  be 
exposed  to  draughts,  and  undue  sweating  should  be  remedied. 

The  question  of  food  and  drink  is  important.  The  custom  of  with- 
holding everything  for  many  hours  is  unnecessary.  The  patient's  de- 
sire for  food  and  drink  is  often  a  reliable  guide  for  the  giving  in  small 
amount.  Weak  patients  should  not  be  kept  as  long  as  the  strong  with- 
out nourishment.     As  a  rule,  it  is  best  to  begin  with  small  quantities 
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of  warm  fluids,  continuing  according  to  the  conditions  that  present.  Thirst 
may  be  relieved  by  giving  large  amounts  of  fluid  by  the  rectum  and  small 
amounts  by  the  mouth. 

The  Laborde  Method  of  Artificial  Respiration. — Laborde,  who  claims 
that  traction  made  on  the  tongue  excites  directly  the  contractile  respiratory 
function  of  the  diaphragm,  recommends  the  following  method  of  artificial 
respiration:  Place  the  patient  on  the  back  with  the  head  low,  clothing 
loosened,  and  jaws  held  apart.  Free  the  throat  from  mucus;  seize  the 
tongue  far  back  between  the  thumb  and  index  finger,  already  covered  with  a 
dry  cloth  to  prevent  slipping;  pull  the  entire  tongue  sharply  forward,  once 
in  four  seconds — fifteen  times  per  minute — allowing  prompt  relaxation. 
These  movements  should  be  kept  up  for  half  an  hour  or  more,  as  may  seem 
necessary.  The  Laborde  method  can  be  supplemented  by  concentric  tho- 
racic and  upward  abdominal  pressure  applied  in  a  rhythmic  manner  by  two 
assistants  at  the  time  of  relaxation  of  the  tongue.  While  it  is  difficult  now 
to  estimate  the  relative  worth  of  this  method,  there  seems  good  reason  to 
regard  it  with  favor,  especially  when  practiced  in  connection,  as  already 
indicated,  with  other  manipulations. 

The  Results: 

Statistics  collected  by  Julliard :       Adminwtrationb.  diatbi.  Ratb. 

Chloroform 524,507         161  1  in     3,258 

Ether 314,738  21  1  in  14,987 

Statistics  collected  by  Ormsbv : 

Chloroform  ". 152,260  53         1  in     2,873 

Ether 92,815  4         1  in  23,204 

Statistics  collected  by  Gurlt  in  Ger- 
many from  1891  to  1897: 

Chloroform 1  in     2,039 

Ether 1  in     5,000 

Statistics  from  St.  Bartholomew's 
Hospital  from  1875  to  1890: 

Chloroform  19,526  13         1  in     1,502 

Ether  8,491  3         1  in     2,830 

"  Gas  and  other "   12,941  1         1  in  12,941 

There  are  only  very  few  deaths  reported  from  nitrous  oxide,  consider- 
ing the  millions  of  administrations  that  have  taken  place;  the  rate  of  mor- 
tality is  probably  one  in  several  hundred  thousand. 

It  is  our  opinion  that  the  statistics  of  anaesthesia  are  particularly  unre- 
liable and  misleading  owing  to  the  unreported  fatalities,  of  which  there  are 
probably  a  far  greater  number  than  those  reported. 

Another  source  of  error  is  the  fact  that  the  fatalities  reported  are,  for 
the  most  part,  due  to  the  immediate  effect  of  the  anesthetic,  while  those 
dying  subsequently  from  conditions  which  may  be  attributed  partly  or 
wholly  to  the  anaesthetic  arc  more  apt  to  go  unrecorded.  Ether  probably 
furnishes  a  greater  number  of  these  latter  cases  than  chloroform,  conse- 
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quently  the  statistics  of  chloroform  are  probably  more  favorable  than  are 
generally  believed.  Nitrous  oxide  is  the  safest  general  anaesthetic,  if  its 
use  is  restricted  to  comparatively  brief  administrations.  However,  the 
prolonged  administration  of  this  anaesthetic  is  quite  a  different  matter. 
At  the  present  time  there  are  not  sufficient  data  relating  to  this  plan  of 
use  to  warrant  reliable  conclusions  as  to  its  safety.  The  writer  has  admin- 
istered gas  with  air  or  with  oxygen  for  operations  lasting  a  few  minutes 
and  two  hours  or  more  in  several  hundred  cases,  without  fatal  out- 
come, although  alarming  symptoms  have  several  times  occurred  with  such 
rapidity  and  with  so  little  warning  that  it  seems  probable  that  the  general 
adoption  of  this  variety  of  anaesthesia  would  lead  to  a  mortality  quite  ap- 
proximating, if  not  exceeding,  that  of  chloroform  and  ether. 

Ether  is  undoubtedly  second  in  safety,  whether  used  alone  or  following 
nitrous  oxide. 

Chloroform  is  the  least  safe  of  the  agents  under  consideration. 

In  mixtures  such  as  A.  C.  E.  the  most  active  ingredient  is  chloroform, 
the  effect  of  which  is  modified  by  dilution  and  by  the  action  of  the  other 
elements  of  the  mixture.  In  point  of  safety  these  mixtures  should  prob- 
ably be  placed  between  those  of  ether  and  chloroform ;  the  greater  the  pro- 
portion of  chloroform  the  more  dangerous  is  the  mixture. 

From  the  standpoint  of  statistics,  the  choice  of  an  anaesthetic  should  be 
as  follows : 

First,  nitrous  oxide  for  such  operations  as  necessitate  no  more  than  one 
complete  administration  of  the  gas. 

Second,  ether,  whether  given  alone  or  preceded  by  nitrous  oxide. 

Third,  a  mixture  such  as  A.  C.  E. 

Fourth,  chloroform. 

There  are,  however,  other  factors  than  statistics  to  be  considered  before 
a  proper  choice  can  be  made,  and  these  are  found  in  connection  with  the 
condition  of  the  patient  and  the  nature  of  the  operation. 

Etber. — Ether  is  employed  much  more  in  surgery  in  this  country  than 
all  the  other  anaesthetics  combined.  The  chief  objections  to  its  use  are  its 
pungency  and  inflammability,  and  the  causation  of  nausea,  vomiting,  and 
cerebral  excitement.  The  pungency  can  be  lessened,  and,  in  fact,  almost 
entirely  obviated,  if  a  good  volume  of  air  be  caused  to  mingle  with  it  during 
the  first  few  moments  of  administration.  One  has  but  to  cover  one's  own 
face  with  the  well-charged  ether  cone  in  common  use  to  appreciate  the  sense 
of  impending  suffocation  that  is  experienced  by  the  patient,  whose  resistance 
is  often  violent,  and  suggestive  of  the  belief  that  on  his  part  the  struggle  is 
for  life.  Scenes  of  this  kind  ought  always  to  be  avoided.  The  resultant 
nausea  and  vomiting  are  not  of  sufficient  importance  to  contra-indicate  the 
use  of  ether,  except  in  such  cases  as  would  be  unfavorably  affected  by  these 
manifestations.  Vomiting  is  more  dangerous  when  solid  food  has  been  re- 
cently taken,  as  then  it  may  enter  the  larynx  and  trachea  and  cause  suffo- 
cation. In  not  all  instances  does  vomiting  occur  even  when  the  stomach  is 
more  or  less  replete  with  food.  This  fact,  however,  should  not  prompt  the 
giving  with  thoughtless  haste. 
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The  InflammabiUtii. — This  «.'l«inicteristic  is  to  be  re^rclcd  only  while 
aperating  in  the  preseuce  of  artificial  light  and  with  the  use  of  actual  cau- 
tery. The  employment  of  actual  cautery  in  or  near  the  month  of  a  patient 
while  under  the  influence  of  ether  is  to  be  avoided,  for  obvious  reasoim;  in 
cases  like  this  ether  should  not  be  employed,  except  with  extraordinary  care, 
and  then  only  when  absolutely  necessary*  The  liability  of  ignition  in  the 
presence  of  artificial  light  is  lessened  by  the  fact  that  the  weight  of  the  vapor 
creates  a  downward  current,  thereby  tending  to  remove  it  from  contact  with 
an  igniting  agent  placed  at  the  usual  distance  above  the  patient  It  is  wiser, 
however,  for  all  concerned  to  treat  ether  on  guch  occasions  as  if  it  were  wait- 
ing only  for  the  slightest  opportunity  to  assert  its  explosive  power. 

The  cerebral  exciiemmif.  which  often  precedes  complete  anaesthesia  may 
depend  entirely  on  the  drug  or  bo  provoked  by  surrounding  circumstances. 
The  patient  should  be  assure<l  that  no  barm  will  attend  the  administration, 
and  it  should  be  given  in  a  gentle  manner — slowly  at  the  beginning — in  order 
that  the  bronchial  mucous  membrane  may  not  suiter  too  great  irritation. 

Ether  is  employed  more  often,  perhaps,  than  is  wise  if  the  various  con- 
ditions of  those  to  whom  it  is  administered  were  analyzed  and  the  resulting 
conclusions  were  met  by  the  adojjtion  of  the  antestlietic  best  calculated  to 
meet  the  exact  requirements  of  a  case.  Tlie  f|uite  pronounced  general  aver- 
sion to  the  use  of  chloroform,  the  inability  to  command  nitrous  oxide,  and 
the  inexperience  with  A.  C.  E.  mixture,  all  hinder  a  proper  discrimination 
in  the  general  employment  of  ether.  When  practicable  to  avoid  it,  ether 
should  not  be  administered  to  the  aged,  especially  if  marked  atheromatous 
changes  are  noticeable.  Acute  or  chronic  kidney  and  pulmonary  disease, 
or  any  intrathoracic  affection  attended  with  dyspncea  or  cyanosis,  contra- 
indicates  the  use  at  all  ages.  In  laryngeal  stenosis  from  any  cause  the  spasm 
of  the  respiratory  forces  excited  by  the  use  of  ether  often  produces  alarm- 
ing symptoms,  and  even  death,  dependent  on  suffocation.  Ether  is  not  as 
well  home  by  the  obese  and  i>lethoric  as  by  the  stout  and  relaxed,  provided 
the  latter  be  not  full-blooded.  Tiiere  is  reason  to  believe  that  ether  is  not 
well  borne  by  those  who  have  been  long  addicted  to  the  excessive  use  of 
alcoholics,  irresi>ective  of  the  inflnence  on  tlie  patient  of  the  visceral  lesions 
that  so  often  take  place  as  the  result  of  tlveir  use. 

Ether  Inhalers. — The  variety  of  inhalers  for  the  administration  of  ether 
is  so  great  that  it  is  no  part  of  my  intention  to  discuss  their  comparative 
worth,  but,  instead,  to  speak  only  of  those  in  common  nse»  and  at  the  same 
time  to  offer  to  one  who  is  removed  from  the  basis  of  surgical  supplies  a 
knowledge  that  will  enable  him  to  construct  the  kind  of  cone  that  is  largely 
employed.  The  simplest  method  of  administering  ether  is  by  moistening  a 
napkin  or  towel  with  the  fluid  and  holding  it  to  the  nose  and  mouth.  This 
plan  is  not  satisfactory,  inasmuch  as  it  involves  an  unwise  exfwnditure  of 
time,  a  great  waste  of  ether,  and  produces  less  satisfactory  anaesthesia  than 
any  other  method.  In  fact,  this  plan  is  employed  so  rarely  as  not  to  be 
esteemed  of  any  special  significance. 

The  simplv^i  form  of  inhaler  is  known  as  the  **  cloth  and  paper  cone  " 
(Fig.  9). 
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Pig,  ».— Ctotb  and  paper 
cone. 


The  oooBtructioD  of  this  inhaler  is  simple,  and  the  materials  employed 
are  always  accessible.  A  sheet  of  paper  of  strong  texture,  or  three  or  four 
layers  of  an  ordinary  newspaper  two  feet  in  length  and  eighteen  or  twenty 
inches  in  width,  together  with  a  strong  piee«  of  cloth  the  dimensions  of 
which  exceed  those  of  the  paper  by  two  or  three  inches,  and  a  dozen  ordi- 
nary pins,  are  all  that  is  required.  Place  the  cloth — a  towel  is  usually  em- 
ployed— and  the  paper  on  a  table,  with  the  paper  uppermost ;  fold  them  in 
the  middle  of  their  long  diameter  so  as  to  bring 
the  cloth  on  the  outer  surface  and  the  pa^^^er  within. 
Then  fold  them  in  the  short  diameter,  the  length 
of  the  fold  corresponding  to  the  distance  from  the 
symphysis  mentis  to  the  root  of  the  nose  of  the 
patient ;  when  thus  folded,  wrap  around  the  fold 
the  remainder  of  the  material,  and  pin  the  outer 
and  inner  extremities  firmly  through  the  whole 
iextnre  of  the  sides,  using  care  that  the  pins  be  so 
placed  as  not  to  stick  the  patient's  face  or  the 
bands  of  the  administrator.  Several  pins  are  passed 
through  all  the  textures  in  various  situations  to 
hold  them  firmly  together.  One  end  can  be  closed,  which  is  easily  and 
quickly  accomjdished  by  turning  inward  the  borders  and  securely  pinning 
them  to  each  other.  It  is  better  to  close  the  end  formed  by  the  free  borders 
of  the  material,  reserving  the  other  as  a  firmer  basis  to  the  cone.  Into  the 
top  of  the  cone  is  crowded  a  good -sized  sponge  or  a  piece  of  coarse-textured 
cloth,  always  observing  that  it  is  well  above  the  face  of  the  patient.  Numer- 
ous layers  of  muslin  may  be  interposed  between  the  bordei*s  of  the  upper  end, 
instead  of  closing  it  by  turning  and  pinning  as  just  described.  If  this  mate- 
rial be  confined  in  position  by  means  of  pins,  and  the  end  covered  with  a 
layer  of  ihin  giiuze,  the  ether  can  then  be  poured  upon  it  and  thus  be  admin- 
istered without  removing  the  cone  from  the  face.  The  advantages  which 
this  simple  inhaler  poasesses  over  the  permanent  and  more  expensive  ones 
are  quite  numerous.  It  can  not  be  damaged  by  the  patient,  nor  will  the 
face  be  bruised  by  its  borders  during  his  struggles;  it  is  a  temporary  a^air, 
and  therefore  need  never  be  used  a  second  time^ — a  fact  which  is  obviously 
of  considerable  importance  in  a  fastidious  and  hygienic  sense.  It  does  not, 
however,  admit  of  the  easy  regulation  of  the  amount  of  ether  to  be  given, 
nor  the  amount  of  air  to  be  admitted  ;  it  is  also  liable,  unless  care  be  used  in 
replenishing  it  with  ether,  to  permit  the  anesthetic  to  flow  into  the  eyes  and 
upon  the  face  of  the  patient;  in  addition,  the  air  space  is  almost  invariably 
contracted  during  the  struggles  of  the  patient;  yet  these  are  objections 
which  can  be  easily  surmounted  by  a  requisite  degree  of  caution.  The 
Amount  of  ether  required  with  this  apparatus  h  less  than  if  a  napkin  be 
used  alone,  but  it  exceeds  that  employed  in  the  more  perfect  inhalers. 

Allia^  Inhaler. — ^Allis'  inhaler  is  made  of  a  fenestrated  metallic  framework 
for  the  support  of  cloth  partitions  (Fig.  10),  surrounded  by  an  adjustable 
leather  or  nibber  covering  (Fig.  II).  It  is  simple,  eflficient,  poi-table,  and  can 
be  quite  easily  cleansed.     Briefly  stated,  its  advantages  are  the  following :  It 
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allows  a  free  adraission  of  air  from  above,  which  becomoa  saturated  with 
ether;  the  evaporating  surface  is  great,  causing  thereby  a  rapid  vaporization, 
which  hastens  anaesthesia  and  saves  ether;  the  ether  can  be  replenished 
througli  the  top,  whicli  obviates  the  necessity  of  removing  the  inhaler  and 
interruptiug  the  adminislration.  The 
cloth  partitions  can  be  readily  changed 


FiQs.  10,  IK— A  Ills'  iiilmlcr. 

whenever  propriety  and  cleanliness  demand,  Fuwler  has  modified  this  in- 
haler bv  making  it  collapsable,  thereby  economizing  space  in  a  surgical  outfit 
(Fig.  Vi). 

The  inhalers  of  Clover,  Squibb,  Ormsbyi  and  others  are  all  serviceable, 
and  whoever  possesses  either  of  thein  can,  so  far  as  the  ai)paratus  is  con- 
cerned, administer  ether  witli  safety.  It  is  not  necessary  to  the  security  of 
the  patient  that  any  s|>eeial  one  Le  employed.     It  is,  however,  necessary,  uo 
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Fio.  13.— Fowler*s  itiodificAtion  of  All  is'  inlmler  (collapsable), 

matter  which  one  be  used,  tliat  the  administrator  of  the  anaesthetic  shall  rely 
on  the  knowledge  of  the  principles  governing  the  administration  rather  than 
on  the  apparatus  used. 

Clover^a  Inhaler  (Fig.  13). — Clover's  inhaler  consists  of  a  receptacle  hold- 
ing two  ounces  of  ether,  a  mouthpiece  cushioned  with  inflated  rubber  fitting 
closely  over  the  patient^s  nose  and  mouth,  and  connected  with  the  ether  re- 
ceptacle in  such  a  manner  that  the  amount  of  ether  inhaled  may  he  increased 
or  diminished  at  will  The  rubber  bag  w^hich  receives  the  expired  air  is 
charged  with  ether  vapor  at  the  same  time. 

The  advantages  claimed  for  this  inhaler  are :  The  patient  can  be  anass* 
thetized  in  a  very  short  time;  the  depression  of  tlie  system  is  not  so  great; 
the  patient  recovers  consciousness  more  quickly,  and  does  not  feel  the  effectfl 
of  ether  as  long  as  with  tlic  use  of  simpler  forms  of  ether  inhalers.     The 
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amotint  of  ether  inhaled  is  rt^njlatcHl  hy  adjiistiiient  of  the  appanitiit*:  when 
■  turned  at  0,  no  ether  \^  inliiile<l ;  when  nt  1,  one  qiuirter  i^  etiier  vapor;  at  2, 
one  half;  at  3,  tliree  tjuarter**;  and  at  F  the  entire  anioinit  inhaled  is  ether 
vapor.     ThuH  the  quantity  of  ether  administered  can  be  inereac^ed  or  di- 
minished durini^  the 
opera t itm ,    Tlie  small 
amount  of  ether  coii- 
eunied    renders    this 
inhaler  very  eennoni- 
ienl  for  hospital  and 
iield  sendee. 

Ormabif's  Inhaler 
(Fi|r.  14).  —  tJrnii;- 
by's  Inhaler  h  tlie  Kiinplei^t  device  for  giving 
ether  hy  the  eloj^e  method.  It  is  not  a  regulat- 
ing inhaler,  sueh  as  Clover's,  and  is,  therefore, 
inferior  to  the  hitter  for  the  indnetion  of  nar- 
vofiis,  but  is  eonsidered  preferable  for  continuing 
the  ndniiiiistration,  being  smaller,  and  having  an 
air  tap  for  regulating  the  air  supply. 

The  amount  of  ether  required  to  produce  in- 
scnsibiliiy  depends  upon  several  conditions,  the 
Fio.  13  — Cl.jvcr'i>  iuhalor.      ni<^9t     important     of 

which  are  the  suseep-  ^ 

tibility  of  the  patient,  the  manner  of  adminis- 
tering, and  the  purity  of  the  aniesthelic.  Some 
persons  can  be  completely  ana^thetized  by  an 
ounce,  and  even  les^s ;  on  the  other  hand,  one 
occasionally  meets  with  those  who  **^  take  ether 
badly/"  and  can  not  be  rendered  quiet  unless 
an  unusual  amount  be  given;  rarely,  indeed, 
a  eaiie  is  encountered  which  apparently  will 
not  yield  to  its  influence,  and  the  surgeon  is 
forced  to  desist  in  the  interest  of  the  patient's 
safety.  It  is  not  prudent  to  predicate  in  ad- 
vance the  definite  amount  of  ether  that  will 
be  required,  except  possibly  in  some  peruliar 
cases.  Ana?sthesia  is  never  to  bc^  attemjited  un- 
( less  the  6urg€»on  is  certain  he  has  a  •^uiRcient 
quantity  of  the  anaesthetic  to  complete  the 
opt»rfltion,  for  notliing  can  be  more  humiliat- 
ing than  to  be  obliged  to  discontinue  an  oper- 
ation for  the  purpose  of  procuring  an  addi- 
tional amount.  It  is  not  wise  to  liegin  an  operation  that  requires  much 
time  and  care  unk'ss  at  h*ast  one  pound  of  other  Ik'  at  hand. 

lite  Mntmcr  of  adwinif^trtuHj  Efhfr, — The   manner  of  administering 
dhcT  will  depend  somewhat  upon  the  kind  of  inhaler  that  is  used;  if  it  be  of 
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Fr«i.  14.— The  Orm&hy  ether 
i  I J  h  all?  r.  y  1 .  f  net '-  p  i  pce  with 
inflaUilile  rubber  ed^^e  (tle- 
Uchablp).  li,  tnf)  for  ad- 
mhsinn  of  nir  jin«l  nddltioii 
of  ether,  wbirh  pnsscs  fotho 
rape /)th roll  ph  tht^  tiibo  C. 
E,  the  rab>K*r  hnj:  which 
permits  re-breath ing. 
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Bimplo  con;strurtion  (Fig.  9),  one  shonltl  begin  by  pouring  a  i?mall  amount 
(tin  fujnet'  or  so)  into  or  upon  the  inhaler  (Figs.  10  nnd  11),  and  ailjusting 
the  apparatus  fo  that  a  goud  vnlunie  of  air  will  mingle  with  tlie  ether  for 
the  firBt  few  njoiiunts  of  the  admin ii^trat ion.  After  the  sense  of  pungency 
has  somewhat  subsided,  the  patient  should  be  told  to  *'  cougli,"  '^  breathe 
det*piy/'  at  the  sauie  time  the  fresh  air  is  quite  rapidly  exeluded  from  the 
lower  end  of  the  eone.  Tlie  patient  soon  beeonieir  obliviouB,  and  may  be 
fully  anaesthetized  without  further  delay.  Often,  however,  the  patient  will 
be  seen  to  ptisg  through  three  distinct  stages  of  anaesthesia,  which  will  vary 
in  their  length  and  nianife.stations  according  to  individnal  circumstances. 
In  ether,  as  a  rule,  the  pu)>ils  are  dilated  and  in  direct  proportion  to  the 
depth  of  the  anieHithegia. 

Bennett's  Ether  fnhalcr   (Fig.   15).- — Bennetfs  inhaler  eombines  the 
advtinttiges  of  Clover's  iind  Ornisby's  inhalers  in  that  the  strength  of  the 
ether  vapor  ;ind  tlie  supply  of  air 
are  under  perfect  control. 

Chloroform. — Chloroform  h  a 
eolorlcss  lirpiid,  liaving  an  agree- 
able odor  and  a  sweet  taste;  is  of 
high  specific  gTavit>%  and  non-in- 
flamnmble.  Were  it  not  for  thr 
inherent  dangers  attending  the 
administration  it  would  without 
doubt  l)e  the  most  satisfactory 
auiesthetie  in  use.  Ordinarily  the 
pnticiit  passes  under  its  influence 
without  tlic  exhibitions  of  turbu- 
lence and  hronchifll  irritation  that 
distinguish  ether. 

There  are  not  many  prnctieal  differences  between  the  manifestations  of 
normal  chloroform  ana-sthesia  and  those  of  ether.  In  ether  anfeethesia, 
stertorous  brejithing  and  the  aholition  of  the  reflexes  do  not  contra-indicate 
a  continuous  adnn'nistration  of  the  drug.  Tn  chloroform  ampsthcsia,  how- 
ever, the  presence  of  those  expressions  are  suggestive  of  the  necessity  for 
additional  caution  in  the  ndministration.  since  alarming  symptoms  may 
rapidly  supervene  ni  this  time  if  fresh  air  he  excluded  or  the  amount  admin- 
istered he  increased. 

The  fataliti(\^  from  the  w.^c  of  chloroform  arc  hirffcftf  dependent  on  the 
inadequate  dilution  of  the  vapor  with  fresh  air  during  the  time  of  adminis- 
{nttfon,  ff  this  fjiet  be  kept  cicarlv  in  view  und*T  nil  eireu instances,  and 
the  indi(ui(ions  lie  observtMl,  the  dnnger  from  ehlorofc^rm  is  not  of  sutlicient 
moment  to  forbid  its  use  when  other  anaesthetics  are  especially  objectionable. 
The  stage  of  excitement  and  the  period  immediately  following  it  are  the 
times  of  greatest  diinger;  as,  during  the  former  period,  the  deep  inspirations 
of  the  pfitient,  supplemented  liy  n  close  or  thoughth'ss  appticiUion  nf  the  in- 
haler, cause  too  great  a  volume  of  improperly  aerated  chloroform  vapor  to 
be  inhaled.    **  With  ether  it  is  possible^  almost  with  impunity,  to  pass  be- 


Pto,  15.— Bennett's  ether  inhaler. 
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yf>nd  Uie  realm  of  reHcx  action,  and  to  keep  u})  an  nimeccssarily  deep  nar- 
cogi^;  but  with  rlil(»rnform  tliis  is  not  the  oase,  an  overdone  \mn^  likclVt 
with  but  littlf  warning,  to  sol  up  the  most  alarming  symptoms '"  (Hewitt). 

It  IS  now  quite  generally  believed  that  chloroform  destroys  by  paralyzing 
the  respiratory  eenlers  ( ily^erahjul  Commission).  ^Xno^  anrl  others,  how- 
ever, flif^sent  from  this  %iew,  and  Wood  prpM'iits  a  record  of  384  deaths  dur- 
ing chloroform  anaesthesia,  in  which  the  pulse  failed  entirely  before  respira- 
tion in  227  cases,  the  respiration  and  puke  sinndtaneonsly  in  77,  and  the 
respiration  first  in  80  cases.  The  anaesthetist  should  watch  closely  for  any 
tinusual  respiratory  and  cardiac  manifestations  during  the  time  of  chloro- 
form anaesthesia,  and  if  any  such  oeeur,  the  adnnnistration  should  be  sus- 
pended and  prompt  measures  of  relief  be  taken. 

The  fact  that  respiratory  paralysis  is  said  to  distiiiguisli  chloroform  poi- 
soning ought  not  to  foster  inattention  to  cardiac  action  as  indii-atcd  by 
radial  pulsation.  On  the  contrary,  the  ansesthetist  should  realiisc  that 
feeble,  hesitating,  and  irregular  cardiac  action  witliout,  or  perhai>s  with  but 
trifling  respiratory  failure  during  chloroform  narcosis,  is  often  a  matter  of 
grave  significance.  T'suaily  tlie  pupils  are  moderately  contracted  in  chloro- 
form anaesthesia. 

Other  things  being  o*]uaI,  the  cases  best  suited  for  ehloroform  narcosis 
are: 

1.  Those  requiring  operations  on  the  throat  aud  mouth,  especiallv  if 
actual  cautery  is  to  l)e  employed.  It  is  not  an  infrequent  practice  in  these 
eases  to  give  ether  to  a  eomplet(*  ana^tliesia,  and  then  continue  with  ehloro- 
form.  In  fact,  ether  must  not  be  employed  eoutinuously  here  if  actual 
cautery  is  eontem[)lated,  as  unfortunate  accidents  have  arisen  from  the  un- 
avoidable cond)Ustion  of  ether  vapnr.  However,  it  should  Im  recalled  that 
the  decomposition  of  r'hlond'onu  vapor  into  plmsgene  gas  by  aid  of  gaslight 
often  causes  bronchial  irritation  and  coughing  of  the  attendants,  and  it  is 
reported  to  havecause<l  death  of  the  patient  from  pneumonia  in  one  instance. 

2.  Operations  on  the  neck  complicated  with  present  or  prospective  venous 
engorgement,  as  in  tracheotomy  for  the  relief  of  laryngeal  stenosis,  etc. 

3.  In  abdonunal  sectirm,  to  avoid,  if  possible,  the  unpleasant  results  fol- 
lowing the  cf)Ughing,  vomiting,  and  struggling  of  the  patient,  which  arc 
common  with  the  use  nf  ether. 

4.  In  operations  directed  to  the  anus,  perina&um,  and  genital  organs,  the 
potent  analgesic  effects  of  chloroform  are  often  serviceable,  especially  if 
there  be  objection  to  the  profound  antesthesia  of  ether,  wiueh  is  often  neces- 
sary to  overcome  the  acute  sensibility  of  these  parts  of  the  body.  For  the 
same  reason  chloroform  oITcrs  special  advantages  in  oral  and  ocular  surgery, 
and  in  labor.  However,  the  greater  the  dose  of  chloroform  the  greater  is 
the  danger. 

5.  Chloroform  cnu  ttc  employed  wisely  in  childhood,  and  in  the  ather* 
omatoufi  changes  of  old  age.  However  children  are  not  specially  immune 
to  <langer  from  this  drug. 

The  AdmhiistraiwfK — Before  theadministrationof  chloroform  is  begun, 
the  nose  and  adjacent  portions  of  the  face  should  be  smeared  lightly  with 
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vaBaliiie  or  a  similar  substance,  to  obviate  the  danger  of  the  vesication  tliat 
frequently  arises  from  the  incautious  i^ontxict  of  the  drug  with  the  naked  skin- 
Uhloroforni  may  be  administered  by  the  aid  of  u  jdnin  snututh  naj>kin  held 
near  to  the  nose  and  mouth  of  the  patient  Not  infrefjuently  the  napkin  is 
rumpled  into  a  conelike  form  and  nsed  in  that  shape.  In  either  instance  the 
chloroform  should  be  dropped  on  the  cloth  rather  than  poured  on,  as  then  a 
auitikble  amount  can  be  emily  et?ti mated.  Four  or  five  drops  nsed  at  the  out- 
set  is  quickly  followed  by  a  similar  or  even  larger  f|uantity.  This  amount 
repeated  from  time  to  time,  supplemented  by  a  liberal  supply  of  fresh  air, 
soon  causes  com]dete  and  safe  anaesthesia. 

7Vie  Otlorofarm  Inhalenf. — The  simplest  and  be^t  inhalers  are  Esmarch's, 
Skinuer*g,  and  Junker^s  devices* 

EsmarcVfi  Inhaler  consists  of  a  properly  shaped  wire  framework  cov- 
ered with  flannel  and  so  arranged  that  it  may  he  fastened  to  the  head  (Fig. 
10).    A  few  drops  of  the  anaesthetic  are  discharged  from  a  graduated  bottle 


Fm.  10,— Esmarch's  chloroform  inhaler, 

on  the  cloth  from  time  to  time  until  the  desired  effect  is  attained.  The 
flannel  covering  should  be  kept  dry  at  the  sides,  that  fresh  air  may  be  freely 
admittA^d  there  during  the  administration.  The  head  attachment  of  Es- 
march's inhaler  permits  the  anii?sthetist  to  maintain  a  constaDt  scrutiny  of 
the  pulse  with  the  disengaged  band. 

Skinner^s  Inhaler  and  bottle  differ  in  no  essential  respects  from  those 
of  Esmarch,  and  are  employed  in  a  similar  manner. 

Junker's  apparatus  is  formed  of  a  hand  bellows  and  face-piece  con- 
nected with  a  graduated  bottle  for  the  anEestbetic  (Fig.  17),  About  an 
ounce  of  chloroform  is  put  in  the  bottle,  and  the  bottle  is  attached  by  the 
hook  to  a  garment  of  tlie  anaesthetist.  Then,  after  placing  the  face-piece 
in  proper  position,  aerated  chloroform  vapor  is  administered  by  gentle  pres- 
sure of  the  hand  bellows.  It  is  estimated  that  a  single  compression  of  the 
bellows  vaporizes  about  one  and  one  fifth  minim  of  chloroform,  jirovided 
that  the  flnid  be  at  a  temperature  of  55°  F.  It  a  flexible  metallic  tube  or 
tubes  with  fixed  curves  for  use  in  the  nose  and  throat  (Fig,  18)  bo  substi- 
tuted for  tlie  face-piece,  the  vapor  can  be  discharged  deeply  into  the  mouth 
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or  throat  without  hindraticc  to  tlie  operator,  in  cases  requiring  surgical  in- 
terference with  the  throat  or  pahite.  The  availability  of  the  jipparatiis  to 
meet  this  requirement  appears  to  me  to  be  the  chief  a4l vantage  that  it  uflters 
over  the  other  inhalers.  If  care  Ije  not  taken  in 
this  method  of  u&e,  liquid  chloroform  will  be  dis- 
charged from  the  apparatus  instead  of  the  vapor. 

(kcasionttify  ether  and  chhraform  are  employed 
interchangeably  in  the  same  case,  chloroform  being 


Pio,  17, — Junker's  appftratus. 


Fro.  18.— Nasal  and 
pilar viigtMil  tubes 
(Junter's  aptmra- 
tas). 


given  at  the  ontset  with  the  view  of  avoiding  the  irritating  effects  of  the 
ether.  Again  ether  ia  given  later  on  to  avoid  or  overcome  the  depressing 
influence  of  chloroform.  However,  great  pains  should  be  taken  on  such 
occasions  to  consult  the  safety  rather  than  the  comfort  of  the  patient. 

A.  C,  E.  Mixture, — This  fluid  i«  composed  of  one  part  of  pure  ethylic 
alcohol,  two  parts  of  pure  chloroform,  and  three  parts  of  pure  ethylic  ether. 
The  mi.xture  has  an  agreeable  odor,  and  should  be  regarded  jis  diluted  chloro- 
form and  be  admiuiatered  accordingly.  Esmarcirs  or  Skinner's  apparatus 
(iricludiug  the  droppers)  should  bo  employed  for  use  in  children  and  feeble 
adult  patients.  Allis'  inhaler  can  be  utilized  in  the  administration  to  the 
vigorons^  but  in  all  cases  a  liberal  supply  of  air  should  be  secured.  In  the 
latter  class  half  a  drachm  at  a  time  may  be  discharged  into  the  cone ;  in  the 
former  the  fluid  is  sprinkled  on  the  inhaler  by  means  of  the  drop  bottle,  A 
uniform  evaporation  of  the  ingredients  is  necessary  for  the  best  results*  and 
therefore  small  amounts  should  be  employed  frequently,  rather  than  large 
ones  occasionally. 

A*  C.  E.  mixture  is  not  used  in  this  conotry  to  any  considerable  extent. 
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The  sensitive  respimtorv  meiiibnuiuj^  of  ihv  y<mn^,  ami  the  discaeed  ones  of 
the  ohi,  are  irrilnlpd  l>ut  litth'  hy  it.  IVr^ons  above  si.xtVt  those  who  tire 
obese,  those  with  eanhne  or  pidnionary  disea.*c  attended  with  dysprupa  or 
cyanosis,  renpond  t^atisfaetorily  to  a  jiulieious  cMipJoyirieiit  of  this  mixture. 

The  dangers  and  the  di«*rnmforts  attendinfj  the  administration  of  elher 
and  ehlomronn  have  railed  for  tlie  oiithiy  of  much  time  and  eifort  directed 
to  their  ahohtinn.  However,  tlie  recent  ingenious  devices  for  adiniiustra- 
tion,  and  the  ditlercnt  eombinations  of  ga^^es  and  vapors  with  decided  prac- 
tical advancement,  is  a  S'ource  of  much  congratulation.  Schhich,  of  Ber- 
lin, brought  forward  still  another  method, the  claimed  safety  aiid  comfort  in 
tlie  use  of  which  arc  fjascd  on  tlie  relation  of  the  boiling  point  of  the  aujBs- 
thetic  to  the  rapidity  of  the  evaporation ;  the  more  rapid  the  evaporation, 
the  greater  the  comfort  and  the  less  the  danger  of  the  use,  ami  rice  vrrsa. 

The  following  three  mixtures  are  those  rccommcndcMl  by  Schleich: 

Mutnre  i.— (Boiling  point,  lUO-S'*  F,)  Chloroform,  45  parts;  petro- 
leum ether,  15  parts:  sulph.  ether,  180  parts. 

Mivture  2. — (Boiling  point,  .104"  F.)  Chloroform,  4o  parts;  petroleum 
ether,  15  parts:  sulph.  etlicr,  150  parts. 

Mixture  S. — Boiling  point,  1UT'5°  F.)  Chloroform,  30  parts;  petro- 
leum ether,  15  parts;  sulph,  ether,  SO  parts. 

The  boiling  jioint  of  the  ixdroleum  ether  should  he  between  140°  and 
149°  F.  An  ounce  of  the  No.  1  nnxturo  i-  sufllcient  for  du  operation  lasting 
twenty  minutes  or  bo.  The  longer  the  o|>eration  is  to  be,  the  higlier  should 
Ik?  the  boiling  point  of  the  anaesthetic,  a*^  sucli  amesthctics  evaporate  less 
nipidlVj  and  tlierefore  exercise  a  more  profound  and  lasting  (^iTect  on  the 
jmtient.  Tlie  manrK-r  of  giving  differs  in  no  essential  regard  from  thai  of 
the  careful  adnunistration  of  otlier  anu'stlietics  by  means  of  a  dropfHir,  and 
the  same  precautions  are  likewise  enjoined.  Extended  experience  in  their 
use  does  not  wjirrant  belief  that  these  nnxtures  have  specia!  advantages. 

Nitrous  Oxide. — Nitrous  oxide  is  the  most  agreeable  and  safest  an  aes- 
thetic in  use,  and  the  death  rate  is  infinitesimal.  II  tlie  patient  have  heart 
disease,  kidney  disease,  or  phthisis,  nitrous  oxide  is  a  .suitable  ana?sthetic;  but 
if  nuR'h  degeneration  of  the  vessels  or  aneurism  tx-  present  it  is  objectionable 
on  account  of  the  bigli  blood  pressure  it  caust^.  The  administration  is  now 
principally  in  the  hands  of  specialists.  It  is  often  given  by  those  skilled  in 
its  employment  for  the  purposes  of  major  operations  wdien  other  anfcsthetics 
are  eontra-indicated,  and  prelfminary  to  the  use  of  etlier  to  obviate  the  pri- 
mary discomfort  and  perha[is  aUeviate  the  se*|uels  of  the  hitter.  In  \\w  for- 
mer clas^H  of  caseg  the  anapsthetic  state  is  often  prolonged  for  an  hour  or  more 
with  safety  to  the  patient.  However,  the  short  fieriod  of  anaesthesia,  un- 
familiarity  with  the  use,  and  the  completest  outfit  required  for  adnnnistra- 
tion  hinder  the  general  adojition  of  this  meritorious  agent  In  some  hospi- 
tals it  is  highly  regarded  for  the  demands  of  simfile  operations  and  tire  mak- 
ing of  diagnoses  under  painful  circumstances.  But  inasnmch  as  the  use  of 
this  an.Tsthetic  is  not  yet  |uactieable  in  a  general  surgi<al  i^L-n^i\  any  desir- 
ing further  information  sln^uld  S4'ek  it  of  those  who  are  skilled  by  experi- 
ence, and  from  the  special  literature  addres^d  to  the  subject.    There  are 
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Fm.  If).— B*^nnott's  nitrons  oxide  inhaler. 


several  tliffrrent  pliiiis  of  adniimVlfriH^'^  this  agent — viz.:  purr,  iTiixocI  with 
air,  or  mixed  wiili  oxygen.  Administered  in  a  pure  state,  the  res^nlting  anies- 
thesia  i&  compiieated  by  a^plivxin  depending  upon  deprivation  of  oxygen. 
Given  in  conj  hi  nation  with  small  pereentages  of  air,  complete  ana?bthesia 
may  be  indueed  with  marked  lessening  or  absence  of  tisphyxia.  In  combi- 
nation with  oxygen,  complete  aniestbesiu  results  without  asphyxia. 

Dr.  Bennett's  gas  inhaler  (Fig.  19)  consists  uf  three  parts— the  face- 
piece,  the  valve  chamber,  and  the  gas  bag.  The  faee-piece  is  identical  with 
that  of  the  ether  inhaler.  A 
complete  description  of  Dr, 
Bennett's  inhalers  and  the 
metJiod  of  their  operation  is 
provided  with  each  a|iparatus, 

NUroiis  Oxide  ivitk  Oxy- 
(fen  is  unquestionably  the  best 
and  safest  form  of  nitrous- 
oxide  ana'stliesia.  It  possesses 
all  of  the  favorable  character- 
istics of  the  hitter,  and  is  to  a 
great  extent  free  from  the 
worst  of  its  unfavorabfo  feat- 
ures, i.e.,  the  asphyxia!  clement,  to  whicli  may  be  attributed  practically  all 
that  i&  dangerous  and  unplciisanl  in  ordinary  nitrons-oxitle  ana^thesia. 
Tile  ynfav(»ralile  characteristits  of  gas  and  o\yg<'n  nr<^  as  frdlows: 

1,  Difficulties,  inconvenience,  and  ex]>ense  of  the  admini^tratioiL 

2,  Light  form  of  narcosis. 

3,  Failure  to  procure  satisfactory  anaesthesia,  in  a  small  pr^rcentage  of 
taees. 

1.  Gas  and  oxijgfti  is  vastly  more  dilTlcult  to  administer  satisfactorily 
than  eldoroforni  or  ether,  requiring  considerable  experience  and  the 
closest  attention.  It  is  practically  impossible  to  move  the  patient  after 
tluB  anaesthetic  has  Ix'cn  started  without  disturbing  the  narcosis.  It  is, 
therefore,  necessary  to  have  the  patient  upon  the  operating-tabU^  before 
lieginning  anaesthesia.  Any  other  position  than  the  supine  renders  the 
ailministration  too  difficult  to  be  practicable.  The  apparatus  is  large,  and 
is  ajjt  to  be  in  the  way  in  operations  about  the  head  or  neek.  It  is  neces- 
sary to  protect  the  tubes  through  which  the  gases  tlow  from  pressure.  If 
stepped  upon  they  will  burst,  as  the  author  has  several  times  experienced. 
The  eost  of  a  long  administration  of  gas  and  oxygen  is  considerably  more 
than  ether  or  ehlorofonn. 

2.  While  narcosis  may  Ije  carried  to  a  dee|X!r  degree  with  gas  and  oxygen 
than  with  gas  alone,  it  oceasionally  is  not  deep  enough^  which  is  especially 
true  in  rectal  and  abdominal  operations.  The  abdomen  is  peculiarly  apt  to 
remain  rigid,  even  though  the  narcosis  is  deei»  and  free  from  signs  of  as* 
phyxia.  Gas  and  oxygen  anjesthcsia  is  not  recouiniended  in  intra-abdom- 
inal operations,  except  in  eases  in  wliich  tJie  advantages  more  than  offset 
this  particular  objection. 
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3,  Ffjitnre  to  produce  satisfactory  anaesthesia  is  exctM^diiigly  rare,  and 
is  apt  to  \k'  Ihr  vi^uli  of  faulty  jHlnuiiistmtioiK  Hovvcvt^r,  tlic  author  in 
convinced  tliat  tht-re  are  piUiciiis  who,  with  fairly  j^killful  treatment,  will 
not  pass  into  th«t  quiet  dwp  narcosis  f^o  desirahle,  Tliese  patients  prolj- 
aWy  kOong  to  the  ilass  that  talce  anjesthetics  t>odly,  rer|uiring  hirge 
amounts,  and  exhihiting  marked  resistance  to  tlie  action  of  tlie  agent. 

The  Choice  of  fins  iritk  Air  or  wilh  Oxifgcn  as  (he  A fursthetir.— The 
limitations  already  noted  regarding  the  scope  of  nitrous  oxide  for  surgical 
operations  indicate  its  field  of  usefulness.  In  the  writer's  judgment,  the 
chief  indications  for  employment  of  this  form  of  iina^sthcsia  arc  found:  L 
In  patients  who  arc  more  than  usually  endangered  hy  ether  or  ehloroforni, 
because  of  their  general  phyeieal  state  or  on  account  of  the  presence  of  some 
special  palhologica!  condition.  Examples  of  this  class  are:  the  very  weak 
patients,  the  very  aged,  those  presenting  active  lesions  of  the  lungs,  the 
kidneys,  or  the  heart.  2,  In  operations  that  are  short  or  trivial  so  as  to 
render  llie  effects  of  ether  or  chloroform  out  of  proportion  to  the  require- 
ments of  the  case.  3.  In  patients  who  previously  have  su tiered  unusually 
from  the  effects  of  ether  or  chloroforni,  and  who  have  great  dread  of  these 
drugs.  The  administration  of  two  or  more  an.Tsthctics  in  succession  forms 
a  distinct  method  of  practice,  and  is  attended  with  numerous  advantages, 
Gfjs  hrfore  rthfr,  eousi'^tinjj  in  the  administnition  of  nitrous  oxide 
before  ether,  is  perhaps  the  licst  example,  and  its  advantages  are:  the  induc- 
tion of  unconsciousness  is  almost  ideal,  being  accomfjlished  in  from  ten  to 
twenty  seconds,  with  practically  no  discomfort.  Complete  ether  narcosis 
may  Ix'  obtained  in  from  two  to  four  minutes  from  the  lx"g inning  of  the 
gas,  with  entire  aliscnce  of  a  stage  of  excitement. 

Chloroform  before  flher  is  frequently  resorted  to  in  order  that  the 
patient  may  have  the  comfort  of  the  more  agreeable  and  less  |)ungent  odor 

of  the  former  and  to  avoid  the 
mental    effect    often    produced 
upon  the  patient  by  the  more 
fonnidabb"    a]>]*aratus    used    in 
the  administration  of  the  latter. 
In  this  plan   it  should  not  be 
forgotten  that  a  large  percent- 
age  of  ihe  ih^atbs  from  chloro- 
form have  oi'curred  during  the 
early  part  of  its  administration. 
Chloroform  mLrtures  before 
ether    are    less    dangerous    and 
nearly  as  pleatwint,     Ivthyl  bro- 
mide and  ethyl  chloride  before 
ether    produce    uncon^sciousnesa 
nearly    as   f|uickly    as   gas,    but 
are  less  pleasant  to  inhale.    The  succession  of  gas,  ether,  an<l  rbloroform  is 
suitable  for  those  casea  in  which  tlie  latter  agent  is  indicated,  and  in  which 
it  is  desirable  to  avoid  the  conditions  noted  during  the  stage  of  excitement. 


\ 


■  ^ 


Fio.  20. — B<;anett*5  ♦*  gas  and  ctlier  "  inhaler. 
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Tlif  condition  of  the  respiration  nnd  cireylatron  under  nitrous  oxide  ren- 
ders tlie  ^ijcce^ision  (if  ^as  and  eldoroforoi  a  dangerous  procedure,  aud  it 
^uld  not  be  undertaken » 

change  from  one  anaesthetie  to  another  is  often  advantageous  during 

"an  admini^^tration.    Thus  the  sedative  and  deprei^sing  efTeets  of  chloroform 

are  counteracted  by  th^xsc*  of  the  previous  or  subs^equent  administration  of 

ether*     The  irritation  or  excessive  stimulation  of  ether  is  overcome  by 

changing  to  chloroform. 

The  administration  of  oxygen  during  angesthesia  has  received  much 
attention,  especially  in  eonjimetion  with  nitrous  oxide,  which  when  given 
in  a  pure  state  is  complicated  by  nsphyxia  resulting  from  deprivation  of 
oxygen.  Oxygen  has  been  recouimended  in  conjunction  with  ether  and 
chloroform  by  numerous  observers,  and  while  it  is  probable  that  oxygen 
is  not  an  antidote  to  these  agents,  and  will  not  prevent  their  fatal  effects 
when  administered  in  an  overdose,  tliere  is  no  doubt  that  its  use  will  lessen 
or  obviate  the  asphyxia  wliich  frequently  complicates  their  administra- 
tion, thereby  removing  an  nnph^a^^mt  and  occasionally  dangerous  element 
of  the  narcosis. 

Experience  has  demonstrated  tluit  chloroform  and  ether  may  be  admin- 
istered in  such  a  manner  that  tlie  psitient  does  not  sutler  from  kck  of 
oxygen,  and  it  is  therefore  evident  that  the  routine  use  of  this  agent  dur- 
ing ana?sthesia  is  uncalled  for.  A  possible  danger  in  its  use  is  the  follow- 
ing: ^*  The  supply  of  oxygen  keeps  the  patient  of  a  cherry-red  color,  and 
chloroform  is  pumped  on  until  llie  respirations  stop  through  poisoning  of 
the  medulla,  No  peripheral  duskiness  or  gradujil  failure  of  respiration 
appears,  as  the  tissues  remain  red  until  circulation  and  respiration  cease." 
(Buxton,) 

Morphin  with  Ansesthetics. — It  is  recommended,  ond  with  much  force, 
to  administer,  hypodermically  or  otherwise,  a  small  dose  of  morphin  an 
hour  or  so  before  ancesthcsia  is  commenced.  If  chloroform  is  to  be  em- 
ployed, the  dose  of  morphin  should  be  much  smaller  than  if  ether  is  used, 
and,  too,  the  administration  of  the  former  should  then  he  conducted  with 
the  greatest  eare,  as  chloroform  acts  more  rapidly  and  profoundly  when 
morphin  has  been  given,  Morphin  ought  not  to  be  aduiinistered  while  the 
patient  is  under  complete  ana^thesia,  since  the  combined  effects  of  the 
drugs  may  cause  unpleasant  results  that  perplex  and  alarm  the  surgeon. 
It  is  advised  by  some  to  delay  giving  the  morphin  until  signs  of  returning 
consciousness  are  well  established,  as  then  the  cause  of  any  unexpected 
manifestations  can  be  the  Iwtter  interpreted.  The  morphin  quiets  the 
nervous  excitement  of  tlic  patient,  reduces  the  amount  of  the  amesthetic 
otherwise  neces^an%  and  prolongs  its  elfeets,  lessens  the  tendency  to  nausea 
and  vomiting,  and  diminishes  shock.  This  plan  is  not  one  of  routine  prac- 
tice; it  is  used  with  irrcat  discretion. 

Moderate  Inebriation, — ^Moderate  inebriation  with  brandy  or  whisky 
can  be  induced  in  advance  of  an  operation  for  injury  already  attended  with 
dangerous  shock;  and,  too,  this  plan  can  be  utilized  in  those  cases  that  are 
greatly  weakened  by  chronic  disease.     If  a  severe  operation  be  necessary 
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under  the  above  cireumetances,  the  patit^iit  fi\n  be  lirougbt  to  a  state  of 
semi-jntoxicalioii  in  fcmr  or  fivv  hotirs  by  tbe  inliiiiiiislnitiim  of  ao  ounce  or 
two  of  bniiiLly  or  wliisky  L^viTy  bour  in  brtt  jnilk  or  b**t  Injuf  tea,  A  small 
dot^e  of  UKirpbin  may  be  given  shortly  before  the  operation.  ?^ow,  if  ether 
be  adiuintstered  in  the  usual  nmnner»  the  amount  required  will  be  small, 
and  tl,ie  analgesie  stage  will  he  suHkietilly  prolonged  to  permit  the  perform- 
ance of  tbe  iintd  minor  detiiils  of  tlie  operation^  without  the  further  use  of 
ether  or  the  causing  of  pain  and  annoyance  to  tbe  patient. 

Rapid  Respiration, — liapid  respiration  will  cause  sufficient  analgesia  to 
permit  of , slight  ojierations,  as  the  passage  of  a  probe  or  sound,  tbe  manipn- 
lations  of  inflamed  or  injured  parts,  without  pain.  Tbe  effect  is  produced 
by  causing  the  patient  to  breathe  rapidly  for  two  or  three  minutes,  or  until 
there  h  a  tingling  of  tbe  extremities  and  surface,  attended  with  a  sense  of 
fullness  of  the  head,  dizziness,  and  conftii^ion.  Tbt^se  who  sntTer  from  or- 
ganic discjisc  of  the  Iieart,  lungs,  or  brain  should  not  att*'mpt  this  measure. 

Loeal  AnaBSttesia. — Numerous  agents  are  known  that  will  cause  local 
anaesthesia.  Tbe  majority  of  tliem,  bowx^'er,  are  noted  more  as  ingenious 
exhibits  of  chemistry  than  of  practical  anaesthesia,  Tbe  ones  commonly 
employed  are  ice,  ether,  chloride  of  ethyl,  eoeain,  and  eucain. 

Ice, — Ice,  w^hen  cracked  finely  and  combined  with  an  eqnal  amount  of  salt, 
restrained  by  a  rubber  or  gauze  inclosure,  and  applied  directly  to  the  part 
long  nough  to  cause  tbe  surface  to  hcconu'  pale,  bloodless,  and  numb  before 
the  incision  is  made,  is  serviceable,  and  requires  no  further  mention  here. 

Stenlizal  fluith,  such  as  distilled  waters,  or  tbe  physiological  saline  solu- 
tion, may  be  injected  into  tbe  skin  in  small  amounts  by  a  liyfiodermic  syringe, 
causing  wheals  and  inducing  suflieient  anieestliesia  to  make  painless  minor 
operations  of  the  surface.  It  is  not  imi)ossible  that  much  of  the  virtue 
of  dilute  medicated 
fluids  is  the  result 
of  a  meebanism  not 
unlike  that  of  sim- 
pler fluids. 

i!;///er— Ether  is 
easily  obtained,  and 
cnn  be  readily  ap- 
plied by  means  of  an 
atomijter  (Fig,  21). 
Tbe  pain  ftd lowing  the  retuni  of  sensibility  is  often  more  severe  than  is  the 
immediate  suffering  from  I  fie  operation  without  its  use.  The  tissues  ought 
not  to  be  frozen,  hut  bcnumlM'd,  since  to  freeze  tbem  adds  to  the  pain  and 
retards  repair. 

Chloride  of  Kihtjh — Cldoride  of  ethyl  acts  in  a  similar  though  more 
painful  nuinner  than  ether,  and  can  be  easily  and  neatly  employed  by  com- 
pressing  tbe  valve  controlling  tbe  nozzle  of  tbe  tube  in  which  it  is  offered 
for  sale  (Fig.  32).  This  ana'stbetie  can  not  be  readily  procured  in  most 
localities,  and  is  therefore  of  lesser  utility  than  ether.  It  must  be  carefully 
kept  in  a  eool  place.    Its  effect  is  produced  in  about  thirty  seconds. 


^^ 
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Fig.  21. — Richardson's  atomizer. 
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Fio  22,— Chloride  of  ethvl. 


Cot*<i i«.^Ily<lrov'bIorj^tL*  of  cooain  it*  an  execllent  local  anaesthetic.  It  is 
a])plied  in  jiolution  to  «Il  mucous  and  cutaneous  eurfaccB,  and  also  is  in- 
jocted  into  the  tit^suei?  beneath  these  surfaces  with  very  satisfactory  results. 
It  is  applied  to  mucous  surfaces  in  solutions  of  various  strengths,  usually 

from  five  to  twenty  per 
cent,  either  directly  by 
means  of  a  swab  or  through 
the  agency  of  a  spray.  It 
may  Ix'  applied  to  the  cuta- 
neous surface  in  similar 
ways,  but  its  action  here  is 
comparatively  feeble  and  delayed;  therefore,  sinali  injections  loto  the  skin 
are  preferred  to  relieve  the  pain  of  trivial  incisions.  Solutions  of  divers 
strengths  are  used  in  the  deej>er  tissues,  the  strength  employctl  depending 
on  the  amount  to  l>e  injected  and  the  character  of  the  contemplated  opera- 
ttion.  Ten  to  tfiirty  nn'nims  of  a  four-per-cent  solutioiu  or  an  efj|uiva- 
lent  of  a  two-jXT-cent,  can  be  employed  subcutaneously  w^ith  satisfac- 
tion  in  minor  oi>erations.  Even  nnicli  weaker  solutions  are  not  infre- 
quently used. 

BrieHy,  the  technique  of  injection  is  as  follows;  After  thorough  aseptic 
jircparntion  throughout,  insert  *»liliquely  the  tip  of  a  hypodermic  neeille  at 
the  point  commanding  the  field  of  operation,  unless  hypersensitive,  into,  but 
not  entirely  througli,  the  skin.     Inject  half  a  drop  or  so  of  thi*  fluid  and 
wiilidraw  the  needle;  make  an  incision  through  the  skin  for  half  an  inch, 
and  lunger  if  pain  be  not  caused;  repeat  the  injection  iottj  the  skin  at 
either  angle  of  the  wound  and  extend  the  incit?ion  the  desired  length ;  apply 
-traction  to  the  benumbed  Ijorders  unly  and  draw  Iheni  apart;  continue  the 
Missection,  repeating  tlie  injections  as  needed,  until  the  operation  is  com- 
pleted.   The  amount  of  the  drug  employed,  and  the  rapidity  of  its  intro- 
duction, are  matters  that  must  he 
regulated  largely  by  the  judgment 
of    tlie   surgeon.      It    is    lx»tter   to 
introduce  the  needle  at  a  distance 
from  a  hypersensitive  point  rather 
than  into  it,  unless  the  sensj^tion 
has  been  deadened  already  by  cold. 
Remarks,  —  When     thus     em- 
ployed, the  danger  o(  use  increases 
correspondingly   with   the  amount 
injected.     Care  should  be  taken  to 
avoid  its  introduction  into  vessels 
and  nerves,  also  that  the  patient 
maintain  a  reclining  posture  until 
the  ctTects  shall  have  suljsided ;  es- 
pecially if  the  amount  injected  Ik? 
comparatively  large  or  the  patient  be,  for  any  reai?on,  unusually  suseeptible 
to  its  influence,    Fn favorable  outcomes  of  various  degrees  set*ui  more  often 


Vu,.  2.1.— Isolation  ring. 


Fig,  24 — Isola- 
tion forceps. 
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to  happen  in  caRef^  when  tlie  stron^r  solutions  liavc  Wen  applied  to  mucous 
membranes.  For  i]m  rea^^on  a  eonibination  of  ethyl  ehhjride  and  a  medium 
strength  sohitioo  of  coeain  niay  Ix?  einjitoyed  to  eause  t^urface  anaes- 
thesia. The  exj>edients  devised  for  limiting  the  action  of  this  drug  are 
ingenions  and  efredive.  Elastic  bandages  of  prtiper  width,  elastic  rings  j 
of  euitable  size  to  constrict  an  extremity,  metallic  rnliber-covered  rings 
(Fig»  23),  and  isolation  forceps  (Fig.  24)  to  constrict  limited  areas,  are 
employed.    Figs.  2o  aiifl  3<i  illustrate  the  preceding  method. 

li  eg  to  rial  Paraneural  In  fill  rat  ion  Auwdhc^ia, — In  this  procedure  the 
constricting  agent  is  placed  about  the  digit  or  other  portion  of  an  extrem- 
ity and  the  needle  is  introduced  at  a  short  distance  below  the  constricted 
point  and  the  tissues  about  the  nervc*s  are  infiltrated  with  the  fluid  by 
means  of  superficial  or  deep  injections,  according  to  the  depth  of  the  nerves 
from  the  surface  of  the  part  thus  treated.  A  suitable  degree  of  anaesthesia 
is  secured  in  about  ten  minutes  for  operative  purposes.  The  amount  and 
strength  of  the  solution  injected  should  regulate  the  length  of  time  the  con- 
striction is  maintained.  If  weak  the  pressure  may  be  removcil  at  once. 
Kohlbardt  determined  that  in  animals  a  toxic  dose  caused  a  fatal  effect 
when  liberated  within  fifteen  niinutc*s ;  bnt  if  restrained  from  thirty  to 
sixty  minutes,  the  toxic  symiitoms  diminished  correspondingly,  all  subject 
recovering,  and,  when  the  constriction  was  maintained  for  an  hour  or  more, 
no  toxic  effects  followed  tlie  removal  of  the  constricting  agent. 

Intraneural  lufiltratiotf  Ari(psthesia. — After  snitable  tissue  infiltration 
the  nerve  is  exposed  and  injected  with  n  one-]>er-ceiit  solution,  which  is 
soon  foHowed  by  ana'slhcsiii  of  the  areas  supplied  by  the  nerve  thius  treated. 
This  method  of  aniPsthesia  not  only  prevents  the  pain  incident  to  opera- 
tions, but  also  lessens  operation  shtx'k  by  blocking  the  afferent  and  efferent 
impulses  of  the  nerve  in  question  (Crile).  One-half-of-one-fKT-ceut  soln- 
tions  are  employed,  and  even  half  of  these  strengths  may  be  effective  if  com- 
bined with  a  like  amount  of  a  physiotogical  saline  solution.  The  effect 
occurs  in  about  five  minutes,  and  lasts  three  or  four  times  as  long. 

InfiUration  Anwsthesia  (8chleieh)» — Infiltration  ana^thesia  consists  in 
the  hypodermic  introduction  into  the  tissue  of  weak  solutions  of  different 
combinations  of  eocain,  morphin  and  common  salt. 

No.  1  Solution,  Strong, 

Cocain  muriate ♦ gr,  iij 

Morphin  muriate   - gr,  f 

Soda  chloride gr.  iij 

Distilled  sterilized  water , 5ii j| 

No,  S  Solution,  Normal. 

Cocain  muriate , , gr.  jss. 

Morpinn  muriate   ,.,... gr,  i 

Soda  v'hioride . gr.  iij 

Distilled  sterilized  water. ,^iij| 
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No.  S  Solution,  Weak, 

Cocain  muriate gr.  ) 

^Inrphiti  nniriate gr.  % 

Soda  chloride gr.  iij 

Distilled  sterilized  water Siijl 

Solution  No.  1  is  employt'd  in  Uie  most  paiiiful  o|K'ratioi!s,  mid  as  riifioy 
ffiix  and  a  Inilf  drauhmB  vnn  lie  used  daring  the  pnx^cdunv 

Solution  No.  2  is  euiployed  in  the  lesi^  iniiiiful  onei^,  and  throe  ouncrs  and 
a  half  can  be  us<.*d  of  thii?. 

Solution  No.  3  is  injected  into  the  druper  and  less  seus^itive  tit^i^ueti, 
and  employed  in  extendetl  operations.  Of  this  a  jdnt  can  be  used  at  a 
fitting. 

To  each  of  the.^c  <cdiili*»n8  may  h^  iiddod,  for  ol)viou?i  reasons,  twfi  drops 
of  carbolic  acid.  In  ineis^ions  iiiuKed  t^*  the  skin  i>tcrile  saline  solution 
answers  the  purpose  tjuite  well.  In  ini?lanecs  of  limited  infiltration  a 
hypoderniic  syringe  can  1h]  used  (Fig.  29),  In  more  extended  uses  of  tiie 
tluid  larger  syringes  of  simihir  construction  or  those  especially  designetl  for 
tile  purpose  may  be  ulilizeil.     (H'  the  spcciiil  kind,  the  one  devised  by  Matas 


Fjo.  25.— Infiltration  of  deep  layer  of  skin. 

(Fig.  27)  is  of  great  practical  utility-  The  n^ceptacle  is  filled 
through  the  bottom,  a  glass  gnage  at  the  side  indicates  the 
a-nmnnt  of  tluid  introduced.  Air  is  injected  into  the  receptacle 
passing  en  rovte  through  a  snuill  cyhndcr  filled  with  absorbent 
cotton  (Fig.  28).  This  and  similar  infiltration  devices  enable 
the  operator  to  promjptly  and  continuously  iutntduce  the  fluid 
with  a  limited  number  of  punctuivs  of  the  tissue  for  the  jmrpose. 
The  M^'thod  nf  I n irod uc t i on, ^— A ft?r  thorough  asepsis  intro- 
ducf?  the  needle  ohlirjuely  into  the  deep  layer  of  the  skin  (Fig. 
27);  inject  sullicient  lluid  to  cause  a  large  wheal;  repeat  the 
injection  as  often  as  needed,  introducing  the  needle  at  the  advancing  border 
of  eueh  preceding  wheaU  ^o  as  to  avoid  the  sticking  pain  of  the  initial 
pimeture;  incise  the  integument  aloner  the  line  of  the  infiltrated  area,  infil- 
trating the  deefjer  lissucs  in  turn  k^fore  division;  iufiUrate  independently 
large  nerves  in  the  line  of  the  incision  before  their  division  ;  the  small  ones 
are  commonly  made  insensitive  by  the  tissue  infiltration ;  infiltrate  the  walls 


Fm.  2(1 
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of  arteries  and  veins  before  ligatnve  to  lessen  pain  uf  tying;  avoid  tearing 
and  stretching  of  tissiiet-  during  dissection,  carufnlly  cutting  them  instead; 
avoid  undue  inlillnition,  as  it  blurs  and  ohseures  the  field  of  endeavor; 
obviate  the  danger  of  necrosis  of  tissues,  of 
infection,  and  suppuration  by  careful  dis- 
section and  the  use  of  sterile  agents;  rein- 
filtrate  the  point  of  needle  puncture  when 
pain  attends  closure  of  the  wound  l>y 
sewing. 

The  Geftcral  Rrmark^. — The  porffinn- 
ance  of  major  operations  by  this  method 
can  be  advised 
only  when  the 
greater  security  of 
the  patient  de- 
mands it,  usually 
in  instance.^  of 
great  exhaustion. 
The  prcltirunary 
injection  of  a 
small  dose  of  mor- 

phin  at  prnjKised  seat  of  infiltration  often  adds  to  the  success  of  the  method. 
Dilute  solutinns  of  eoeain  i^hnnld  always  be  employed  in  prolonged  opera- 
tions. Familiarity  with  tlie  syniptoms  of  cocain  ])oisonrng  and  the  means 
of  relief  ought  to  lie  fully  understond  and  at  hand.  During  the  operation 
an  assistant  slionld  wsdch  tfie  pnlse  and  respiratinn  of  the  patient,  direct 
the  mind  from  the  oj>erative  sensations,  and  otherwise  sustain  the  courage 
tliroughout.  It  is  better  to  depend  entirely  on  a  weak  solution  of  cocain 
than  to  lessen  the  effects  of  the  stronger  by  combining  them  wnth  other 


Pig.  27,— Mat^tf^  infill  ran 


[  »arAl  us. 


Fm.  28. — Matas  appumtus,  intrcxlueing  the  air. 

drugs  of  le*is  potent  nature.  L^»ca1  anaesthesia  is  often  supplemented  at 
ifjtervals  with  general  ehloroforui  narcosis,  i.  e,,  "  niorphin-cocain-chloro- 
form  anesthesia ''  of  Schleich  and  Gushing.  OonJca  combines  the  electric 
current  with  a  four-per-cent  solntion  of  cocain,  applied  by  means  of  gauze 
to  theskin^  thus  obtaining  an  anicsthesia  of  live  minutes'  duration,  sulllcient 
to  permit  removal  of  hirge  skin  grafts.  Tropocoatin  is  milder  than  cocain, 
loss  frequently  followed  by  ill  effects,  and  espeiially  commended  by  Schwa rt:sE 
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for  spinal  ana?8thepia.  Schhich'is  sohition  No,  %  is  raoBt  eonimonly  eiri- 
ployed  for  infiltrntinn  pnrpososs.  In  in?taneo8  of  pxtended  u^p  of  large 
amounts  of  the  fltucl  the  iTiorpliin  mny  he  inserted  at  fii*$t,  or  later  in  the 
course  of  the  dissection  to  avoid  any  unpleasant  effects  that  may  come  from 


<igK:> 


Pio.  29. — Pnivaz  syringe  for  spinal  ansesthcsia. 


it.  This  fluid  may  W  supplcraentod  in  the  deeper  tissues  with  advantage*  by 
the  u^e  of  the  sterik*  i^nli  solotiun.  A  dn»p  of  rarbnlic  acid  applied  at  tlic 
seat  of  puncture  renders  penetration  painless.  A  solution  of  « orain  raised 
quite  to  the  boiling  point  two  or 
three  times  d(X»s  not  materially 
affect  iti^  ana^thetic  properties. 

Spinal  AuEBSthesia,— To  Corn- 
irij?  iH'lrm*:?  ilie  iivdil  of  first  using 
the  spinal  injection  of  cocain  to  cause 
an»slhesia.  Spinal  an;rsthcsia  may 
be  employed  when  local  arue^sthesia 
is  impracticable  and  general  am«s- 
thesia  is  contra-indicated  in  opera- 
tions  of  magnitude,  A  Pravaz 
syringe  with  long  needles  of  relia- 
ble  strength  or  apparatus  especially 
devist^d  for  the  pur[ir»sc  may  he 
employed  (Figs.  29,  30).  ^  The 
eocain  solution  should  certaiuly 
be  sterile.*  Sterilizatioti  may  be 
attaineil  by  means  of  llie  ordinary 
gtcam  sterilizer  (fractional  method), 
or  after  tlie  manner  of  Matas,  who 
dissolves  in  a  hundred  minims  of 
hot  sterilized  water  five  tablets, 
each  containing  one-fiftli  of  a  grain 
of  eocain  hydrocblorat,  one-fortieth 
of  a  grain  of  morphrn  hydrnclibirnt, 
and  one-fifth  of  a  grain  of  sodinm 
ehlorid.  Twenty  minims  of  thin 
solution  eciuals  the  strength  of  a 
single  tablet.  After  rcsterilizatinn  by  the  fractional  method  twenty-two 
minims  are  injected,   thus   iillnwing  two   minims    for   wat^tc   and   twenty 

♦  W.  C.  UiAUw  X.  Y.  "Sied.  Record,  vol.  Ix,  HK>1,  piigo  313* 


Fkj,  30.— Tullier*s  spiiial  syringe  for  iipiiml 
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minims  for  medication.     The  fluid  gbould  l»e  at  aljoiit  the  tomporatiire  of 
100°  F.  when  introflmed. 

The  Operaimn  of  In  jet  lion  (Tuitier). — Seat  the  patient  on  a  table  with 
the  back  toward  the  operator,  the  hands  resting  on  the  thighs  to  support 
the  trunk:  prfpare  the  hinibnr  region  with  antiseptic*  rare,  make  the  s:pino 
as  straight  a.^  possible  bv  hoblin;^  the  trunk  nearly  upn^^lit;  idenlify  the 
highei?t  point  of  the  iliac  crests  ]>osteriorly,  and  conneet  them  with  a  hori- 
zontal line  ( Figs.  31,  32)  ;  identify  the  tip  of  Uie  fourth  lumlrar  spine  at  the 
point  it  JB  crossed  by  this  line;  introduce  the  needle  at  i>oint  just  k'low  tha 
outer  side  nf  the  place  nf  contact  of  the  line  with  the  spine,  passing  it 
in  a  slightly  upwar<l  direction ;  arrest  the  progress  of  the  needle  at  the 
first  appearance  of  cerebro-spinal  fluid, 
allowing  as  little  as  possible  to  escape; 
exclude  air  from  the  syringe,  connect 
it  with  the  neetlle.  and  sloirUj  introduce 


'C. 


;,>*9^ 


c 


fi 


Ca 


Fio.  3t.— 1lie  nnatnni?  relating  to  the 
ititroductioii  of  the  needle. 


Fio,  32*— TJie  aeedle  mtrodueed. 


the  solution.  Witfdn  three  minutes^  or  sooner,  analgesia  begins,  usually  at 
the  feet,  and  extends  upward  to  the  costal  arch,  affecting  the  abdominal 
viscera,  sometimes  going  higher,  even  to  the  ^alp.  The  effect  lasts  from 
twelve  minutes  to  three  hours  and  longer,  the  average  k^ng  from  half  an 
hour  to  an  hour  and  a  half. 

The  PrreonUons. — 8pinal  anaesthesia  should  not  h<»  employed  exc*ept  for 
the  r>est  of  reasons,  as  it  can  not  safely  be  regarded  at  the  present  time,  as  a 
substitute  for  the  older  meth<Mls  of  practice.  Thorough  asc^psis  of  all 
agents  concerned  in  the  act  sfjould  be  assured.  The  iisiud  dose  is  fifteen 
nunlms  of  a  two-per-cent  solution,  Nol  umre  lluni  oiu'  third  of  a  grain 
of  cocain  should  be  administereil  at  one  time.     Familiarity  with  the  8}Tnp- 
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toms  of  poisonings  and  the  knowledge  and  availability  of  the  use  of  the 
remedial  agents  are  matters  of  great  importance.  Introduce  the  needle 
cautiously  to  avoid  the  bony  structure,  the  breaking  or  impairing  of  it,  and 
of  injury  to  the  intraspinal  nerves.  Inject  the  fluid  slowly,  using  quite 
a  minute  for  the  purpose.  Inject  the  solution  only  after  escape  through 
the  needle  of  cerebro-spinal  fluid,  as  this  alone  assures  that  its  extremity 
is  suitably  advanced.  Plugging  of  the  needle  by  fat  during  its  introduc- 
tion is  liable  to  happen,  causing  uncertainty  and  confusion  in  the  practice. 
For  this  reason  an  estimate  of  the  requisite  distance  of  introduction  of  the 
needle  should  be  made  before  trial,  so  that  plugging  can  be  quickly  detected, 
and  the  needle  partly  or  completely  withdrawn,  and  the  obstacle  dislodged 
by  a  fine  wire.  Carefully  note  that  no  bony  deformity  be  present  at  the 
established  seat  of  puncture  that  can  interfere  with  the  act.  Needles  espe- 
cially devised  to  prevent  plugging  are  commended. 

The  Comments. — ^Dr.  A.  W.  Morton,  whose  large  experience  in  spinal 
anaesthesia  commands  attention,  places  sterile  tubes  containing  crystals  of 
cocain  hydrochlorat  for  fifteen  minutes  in  a  dry  atmosphere  at  a  tempera- 
ture of  300**  P.  The  dose  employed  varies  from  0.3  to  0.5  grain.  The 
requisite  sized  dose  is  placed  into  a  sterile  syringe  with  a  glass  barrel  and 
the  piston  introduced.  The  patient  lying  on  the  side,  with  the  back  cuned, 
the  needle  is  entered  between  the  spinous  processes  of  the  third  and  fourth 
lumbar  vertebrae,  passed  upward  and  forward  until  cerebro-spinal  fluid 
escapes  from  it.  The  barrel  of  the  syringe  is  then  connected  with  the 
needle,  the  piston  withdrawn  until  the  glass  chamber  is  half  filled  with 
cerebro-spinal  fluid.  As  soon  as  the  cocain  is  dissolved  the  fluid  is  slowly 
injected,  the  needle  withdrawn,  and  the  puncture  sealed  with  collodion. 
By  this  method  Morton  has  practiced  spinal  anaesthesia  673  times  without 
a  failure;  *  GO  of  which  were  produced  by  puncture  above  the  diaphragm. 
Morton  advises  that  the  concave  part  of  the  extremity  of  the  needle  be  dull, 
to  avoid  the  cutting  that  often  plugs  the  lumen  with  tissue.  Patterson 
estimates  the  death  rate  from  spinal  cocainization  at  about  3  in  1,000. 

Eucain  Hydrochlorat, — Although  this  drug  does  not  equal  cocain  in 
anaesthetic  effect,  it  no  doubt  is  the  most  potent  substitute.  Eucain  is  less 
toxic  than  cocain,  and  by  many  is  regarded  as  superior  and  safer,  espe- 
cially when  employed  in  the  urethra,  bladder,  and  upper  air  passages,  and, 
too,  in  connection  with  mucous  membranes  generally.  Solutions  of  one- 
to  four-per-cent  may  be  employed  independently  or  to  supplement  cocain 
when  the  latter  acts  unfavorably  in  the  course  of  an  operation.  Eucain 
sometimes  causes  sloughing,  especially  of  cutaneous  and  fatty  tissues. 
Eucain  is  not  impaired  by  boiling,  hence  can  be  thoroughly  sterilized.  Our 
experience  with  eucain  has  been  so  infrequent  as  not  to  afford  opportunity 
to  practically  judge  of  the  comparative  merits  of  the  drugs. 

Beta  Eucain, — Beta  eucain  is  thought  by  some  to  be  superior  to  eucain 
because,  while  possessing  all  of  the  virtues  of  the  latter,  it  is  less  often 
followed  by  pain  and  smarting  on  the  subsidence  of  ana^thesia.     It  is 

•  Jonrnal  of  the  Araerican  Medical  Association,  Nov.  8, 1902. 
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fldmiaistered  by  direct  iiijection  and  by  tlie  infiltration  plan.  In  the 
former  five  to  seven  minims  of  a  two-per-cent  solution  are  employed,  in 
the  latter  five  or  six  ounces  of  a  solution  of  1  to  1,000  of  the  physiological 
ealine  solution  can  be  used  during  an  operation**  The  solution  ghould  be 
warm  when  introduced  into  the  tissues.  In  about  five  minutes  the  local 
effect  will  be  auiple  for  the  purpose  intended,  and  after  twenty  minutes 
a  second  medication  will  prohaljly  be  needed  if  further  operative  action  bo 
required.  As  with  cocain  so  with  this  dru<^,  major  abdominal  and  else- 
where operations  have  been  performed  with  satisfactory  outcome  both  in 
ordinary  and  on  neccEsitoiis  occasions.  We  are  disposed  to  think  that  it  is 
better  that  the  sur^ieon  should  aim  to  consult  the  comfort  of  the  patient 
when  practicable,  rather  than  to  test  unusual  means  of  accomplishing  great 
results  in  an  astonishing  manner. 


TUM  INSTRUMENTS  NECESRAHY  VOU  THE  rEHFOTllirANCE  OF 
OPERATIONS. 

The  instruments  necessary  for  the  performance  of  an  operation  must  be 
regulated  by  the  magnitude  and  nature  of  the  procedure.  They  can,  how- 
ever, for  the  sake  of  brcvih^,  be  divided  into  those  in  general  use  and  those 
for  special  purposes. 

The  Sehciion  of  Instruments. — The  selection  of  proper  instruments  for 
gurgical  procedures  requires  especially  the  consideration  of  their  utility, 
construction,  and  quality.  The  pattern  of  the  instrument  should  conform 
to  the  accepted  standard  of  requirement.  Although  good  surgery  can  be 
done  with  clumsy  and  old-fa^bioticd  instruments,  yet  the  more  delicately 
and  simply  formed  the  in?:tninu'nts  are  the  more  satisfactory  will  be  the 
labor  and  the  better  the  technique  of  the  procedure.  A  multiplicity  of 
instruments  devised  for  similar  purposes,  or  to  meet  fancied  or  shadowy 
indications,  or  to  exploit  the  name  of  the  inventor,  is  to  be  regretted* 

The  consiruciion  and  finish  of  instruments  should  be  carefully  noted, 
and,  when  practicable,  tliey  should  Ije  made  in  a  plain  and  siihstantial  man- 
ner. The  handles  and  shanks  should  be  smooth  and  closely  adjusted,  or 
the  entire  instrument  made  of  metal  and  highly  polished.  Inequalities, 
and  mechanisms  that  can  lodge  impurities,  should  not  be  needlessly  tol- 
erated. All  lines  of  embellishment  and  the  stamp  of  tlie  manufacturer 
should  be  eliminated. 

The  standard  of  quality  of  cutting  instruments  can  be  estimated  by  the 
following  means: 

1.  By  drawing  the  cutting  edge  slowly  across  the  border  of  the  nail,  to 
detect  the  presence  of  nicks. 

2.  By  drawing  the  edge  in  the  same  manner,  with  the  blade  tilted,  acrosa 
the  flat  of  the  nail,  to  determine  the  jiresence  of  a  soft  or  wiry  edge* 

3.  By  passing  the  point  of  the  instrument  through  tightly  dtretohed  kid 
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or  gold  befttera' skin ;  a  crackling  sound  will  be  caused  if  the  point  be  rough ; 
otherwise^  it  will  pass  noiselessly  through  these  structures. 

4.  By  testing  the  e«lge  on  a  luiir  held  between  the  thumb  and  finger,  as 
18  practiced  to  estimate  the  cutting  edge  of  a  razor.  The  acuteness  can  be 
determined  by  shaving  a  few  lmir9  from  the  back  of  the  clinched  hand  of 
the  opei-ator  or  an  assistant. 

The  cariettj  and  extent  of  fhe  armamentarium  of  a  surgeon  should  de- 
pend on  the  present  and  prospective  demands  fur  his  services.  Those  who 
can  avail  themselves  of  easy  access  to  the  business  places  of  instrument  raak- 
ew  and  ilealors  in  surgical  supplies  are  seldom  at  a  loss  to  secure  the  neces- 
Bftry  instrument  at  once;  but  those  who  are  distant  from  the  base  of  sup- 
plies must  neee.'!isttrily  possess  the  instruments  which  their  professional  en- 
vironment suggests,  many  of  which  may  rarely,  if  ever,  be  called  into  use. 

The  ingenious  and  comprehensive  outfits  now  offered  for  sale  in  the  form 
of  pocket  cases  and  special  and  general  operating  cases  and  bugs,  and  emer- 
gency oti tilts,  enable  one  to  provide  re?isonably  for  all  probable  requirements. 
The  exercise  of  good  judgment  and  reasonable  forethought  on  tlie  part  of 
snrgeons  will  cause  thcu^  to  utilize  many  instruments  for  divers  purposes, 
and  thus  lessen  the  expense  and  also  limit  the  production  of  instruments  to 
within  the  bounds  of  reason  and  expediency. 

The  instruments  in  general  use  include  scalpels  and  bistouries  of  various 
forms  (Fig^  -33),  thumb  forceps,  grooved  directors,  and  scissors.  Those  for 
special  purposes 
are  employed  in 
the  perjformance 
of  operations 
which  in  most 
instances  caused 
their  creation  ; 
thej  will  be 
considered  in 
connection  with 
the  operations 
to  which  they 
arc  particularly 
adapted. 

The  Methods 
of  Holding  the 
Scalpel  —  Three 
positions  are 
commonly     rec* 

ommended,  each  of  which  is  subdivided  into  two.  The  positions  resemble 
the  manner  of  holding  respectively,  the  ordinary  table  knife,  the  pen,  and 
the  violin  bow. 

Figs.  31  and  35  reprt-sent  the  subdivinionH  of  the  first  position ;  they  in- 
dic^nte  that  force  and  tiriiiness  are  rcfpured.  Figs.  3(>  and  37  represent  the 
^subdivisions  of  the  second  positi*»n ;  thcR»  are  taken  when  quick,  delicate, 


Fio.  33,— Scalpels  and  bistoiiriea. 
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and  precise  niovemontB  are  made.  Figs.  38  aud  39  are  the  ^subdi visions  of 
the  third  position,  and  are  employed  when  caution  is  used  in  conjunetion 
with  deHcacy  in  cutting. 

The  preceding  |tusitions  are 
more  essential  to  gniceful  than 
to  successful  operative  methods. 


I'ivs.  ,i4. 


Fio.  ;i5. 
Holding  ktiifo,  first  position. 


The  Thumb  Forceps  (Fig.  40)- — The  thumb  forceps  is  used  in  connection 
with  the  scalpel  or  soissors.  It  is  employed  to  pick  up  portions  of  tissues,  such 
as  the  fascia,  which  arc  to  be  removed  or  incised  near  to  the  point  grasped,  for 


Fhi.  m, 


nolding  knife,  second  position. 


I'iii.  I]7 


various  reasons.  The  scalpel,  or  bistoury,  should  be  held  at  nearly  a  right 
angle  to  the  forceps  when  the  incision  is  made,  especially  when  important 
structures  lie  iramediately  beneath  the  line  of  incision.     The  tissue  may  he 


Fl0»  88. 


Mn[«1in^  knife,  third  position. 


gnis{>ed  at  each  side  of  the  uiediun  line  of  the  wound  with  forceps,  aud  the 
divit?ion  l)e  nnide  directly  downward  upon  a  vessel  or  other  important  strnc- 
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hire  (Fig-  41).  This  pkn^  when  siipplemonted  with  gentle  separation  of  tlif 
lissufs  with  retractors,  is  technicjiUy  sitiierior  in  all  res])eLa8  to  the  otje  in 
which  a  gr<x)ve(l  tlirector  is  eniploj^ed.  The  spring  of  the  forceps  eliould 
be  quick  and  not  too  strong,  and  the  bite  wide,  to  secure  ease  and  certainty 
of  execution  and 
limit  the  bruising 
of  the  tissues 
grasped  to  a  naini- 

mum.         Unneccs-  Firr.40.— Thuinb  fort^is. 

sary    pinching    of 

tissues  by  forceps  nmist  be  avoided,  as  repair  of  the  wound  is  thereby  hin- 
dered, and  non-union  may  result.     The  injury  of  the  tissues  from  forci- 


Fm.  41, — Cut!  iiig  between  forceps, 

pressure  can  he  lessened,  and  in  fact  almost  obviated,  by  the  use  of  for- 
ceps wiili  the  claw-shaped  bite  (Fig-  42).  However,  the  narrow  bite  of 
this  implement  ex- 
poses the  tissues  to 
greater  danger  of 
laceration,  unless 
the  degree  of  force 
exercised  be  pro- 
portionately rt»gu- 
lated.  Fni.  l^.—Clnw-bite  fi^frr[- 

Hw  Grooved  Di- 
rector (Fig.  43). — The  grooved  director  is  employed  to  sei)arate  and  raise 
those  tissues  which  are  to  be  divided  with  caution.  Tlie  director  should 
be  five  or  six  inches  in  length,  depending  upon  the  extent  of  the  incision 
and  the  depth  of  the  wound  into  which  it  is  to  be  inserted ;  it  should  ho 
flexible,  with  a  broad  extremity  for  grasping,  and  a  pocket  at  the  end  of 
the  groove  to  arrest  the  point  of  the  knife  or  scissors.  The  end  of  the 
instrument  should  not  be  pushed  beyond   the  extremities  of  the  external 
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incision,  because  of  the  danger  of  making  pockets  ibero  in  the  soft  parts, 
which  will  provoke  inftammiition  tiiid  irupetlo  (lrai!>ago.  Tlie  tissues  raised 
upon  the  djreelor  slujuld  bu  divided  within  these  extremities.     Care  should 


Fiu.  43.— Grooved  director, 

be  taken  when  the  director  is  passed  between  a  serous  membrane  and  its 
superimposed  fiiseia  that  tbo  membrane  does  not  fold  over  tbe  advancing 
extremity,  tbereby  causing  it  to  be  prematurely  punctured  or  divided  by  the 
knife  or  scissors.  Many  operators  employ  the  director  but  rarely.  On  t!ie 
contrary,  not  a  few  use  it  as  a  bkiut  dissector,  to  tear  asunder  tissues  during 
operative  procedures.  While  it  is  no  doubt  true  that  this  instrument  is  em- 
ployed unwisely  on  frequent  occasions,  still  the  comfort  and  security  that  its 
propter  use  affords  to  inexperienced,  timid,  or  even  discreet  operatoi*8  justi- 
fies its  retention  in  a  surgical  outfit. 

Th^  Scissors. — The  scissora  is  sometimes  used  as  a  substitute  for  the 
scalpel  for  deep  and  cautious  cutting  in  a  limited  gpace<  Less  oozing  of 
blood  follows  its  use  than  that  o£  the  scalpel,  on  account  of  the  crushing 
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Fio,  44. 

Stniight  scissors. 


Fiti,  45. 
Curved  on  tlic  side. 


Phi,  m. 
On  the  Hut* 


Fm.  47. 
On  the  flttt. 


nature  of  its  cutting  force.  Curved  on  the  fliit  hhint-pointed  scissors  {Fig. 
4r»)  can  1k>  handily  utilizrd  as  dry  disK<«(  tMrp,  to  separate  and  push  aside  tis- 
sues that  im|K'de  the  pnigress  of  an  opiTatitJU  or  lie  in  contact  with  morbid 
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growths.  Scissors  slioiild  k'  so  eonstriicttni  as  to  readily  meet  the  purposeg 
of  their  iiiif>;  Ihev  nuny  U*  fitniitrht  (Fifr.  tl).curvci]  on  the  jnide  (  Fi^.  45)  or 
on  tile  Jhit  (  Fj^.  4<J)t  ^^'ih  Umg  or  sfiort  h^iiidUij*,  \oi)g  or  short  hlacle*^,  slmrp 
(Fig.  47)  or  dull  points^,  etc.  Shar[i-|)oijited  scissorg  can  he  used  to  make 
the  channels  in  tissues  in  which  drain- 
age tubes  are  placed.  If  the  sharp 
points  of  the  scissors,  while  chjscd,  be 
carried  through  the  tissues  guided  by 
the  fingers  within  the  wound,  to  the 
external  surface,  and  their  withdrawal, 

while   opened,  he  followed   clo&ely  by    Fro,  48.— A  manner  of  holding  scissors. 
suitable  forceps  or  forci pressure,  the 

drainage  tube  can  be  caught  and  pulled  into  position  with  a  maximum 
accuracy  of  adjustment  and  a  miuiuuuu  degree  of  danger  to  the  inter- 
vening atructures,  A  graceful  and  delicate  method  of  holding  the  scissors 
(Fig.  48),  adds  quite  as  much  to  the  style  of  the  operator  as  do  similar 
methods  of  holding  the  sealpid. 

Blunt  Dissection.— Blunt  or  dry  dissection  is  practiced  by  a  blunt  imple- 
ment  (see  scissors)  devised  for  the  purpose,  and  em  ployed  to  supplement  the 
use  of  cutting  instruments  in  the  approach  and  removal  of  morbid  growths 


Fio,  4i)» — AUis'si  luliuit  tlissector. 

iated  with  important  structures  (Fig.  49),  These  agents  separate  in- 
Btead  of  dividing  the  tissues,  thereby  permitting  cautious  advance  without 
wounding  the  important  vessels  and  nerves.  Their  use  is  especially  indi- 
cated in  the  removal  of  tumors  from  the  deep  structures  of  the  neck. 

IlcisiOES.— The  varieties  of  incisions  are  numerous,  and  are  classed  ac- 
cording to  the  direction  in  which  they  are  made — as  the  straight,  curved, 
cross-shaped,  etc.  The  choice  of  incision  is  determined  largely  by  the  under- 
lying anatomy,  the  contour  of  the  growth  to  be  removed,  the  establishment 
of  good  drainage,  the  avoidance  of  disfigurement  of  the  patient,  and  the 
cleavage  of  the  skin.  Incisions  made  in  the  lines  of  cleavage  of  the  skin 
gape  but  little,  unite  promptly,  and  with  a  minimum  degree  of  scarring.  In- 
cisions for  drainage  purposes  should  be  nuide  at  right  angles  with  the  lines 
of  cleavage,  if  the  retractive  tendency  of  the  skin  alone  is  relied  upon  to 
maintain  the  patency  of  the  opening.  If  drainage  agents  are  employed,  tlie 
direction  of  the  incision  is  hm  important 

The  length  of  an  incision  is  controllet!  by  the  special  requirements  of  an 
operation.  It  shonld  bo  long  enough  to  permit  a  good  view  of  the  parts 
involved,  and  an  expeditious  and  proper  treatment  of  the  abnormal  and  the 
healthy  tissues.  An  incision  can  be  lengthened  from  time  to  time  as  the 
necessities  require,  There  is  greater  danger  of  making  an  incision  too  short 
than  too  long,  and  of  the  two  the  former  is  the  greater  evil,  since  a  long, 
dean-eut  incision  will  drain  better  and  heal  quicker  than  a  short  deep  one 
bounded  by  tissues  that  have  been  bruised  and  torn  by  the  eilorts  directed  to 
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the  acconiplisliment  of  a  tlptinito  purpo&c  within  a  too  limited  space.  The 
fear  of  distigureiuent  from  nii  iiunsion  oiiglit  not  to  invite  diiuisti^r  hy  an 
unwise  liinitiitioii  of  its  extent. 

Before  the  incision  h  formed,  the  integument  to  be  divided  should  be 
made  tense  at  either  side  by  opposing  forces  gently  and  ef|uably  employed 
(Fig.  KiO),  If  this  precaution  be  not  observed,  the  relaxation  of  the  re- 
leased tissues  after  division  will  cause  the  incision  to  fall  otitside  of  the 
proper  line  of  action  in  the  deeper  struct  tires,  and  impaired  view,  unwise 
manipulation  of  the  tissues,  bad  drainage,  and  unnecessary  scarring  will  fol- 
low, onless  another  and  a  suitable  division  be  made.  This  error  often 
happens  when  an  assistant  incautiously  endeavors  to  aid  the  operator  in 
the  movement. 

Primary  incisions  should  be  clean-cut  from  end  to  end,  and  the  tissues 
beneath  should  be  aa  cleanly  cut  or  carofully  separated  ii8  circumstances 
will  permit      The  tearing  apart  of  tissues  witb  the  finger,  handle  of  the 

scalpel,  or  other  device,  must  be  carefully 
avoided,  as  unwise  and  unguarded  methods  of 
this  kind  foster  delay  in  repair,  imperfect 
drainage,  and  therefore  unsatisfactory  results. 

Deep  dissections  should  be  made  in  a  more 
careful  manner  than  the  superficial,  and  as 
near  to  the  immediate  environment  of  the 
abnormal  condition  as  good  judgment  indi- 
cates. Both  superficial  and  deep  incisions  and 
separations  of  tissues  should  be  made  as  nearly 
as  possible  in  the  lirte  of  the  course  of  the 
vessels,  nerves,  and  the  muscular  fibers  that 
fall  in  their  way.  The  uppermost  dissections 
should  be  made  first,  m  that  the  bleeding 
caused  by  them  will  not  obscure  the  subsequent 
steps  of  the  operation- 

During  the  coin*se  of  an  operation  carried 
on  through  an  incision  of  the  soft  parts  the 
borders  of  the  wound  should  be  lieM  asunder 
so  as  to  permit  of  a  good  view  and  proper 
uianipuhition  of  the  deeper  structures.  For 
thif5  pnrpos^e  varinnsly  formed  retractors  have 
been  devised  (Fig.  50)— tho.se  with  sharp  hooks, 
blunt  hooks,  etc. (Fig.  IT5).  Operations  of  a  complicated  or  special  nature 
rc<juire  ?|iecial  reiractorH,  and  these  will  k-  illustrated  in  their  pro[>or  places. 
If  the  retractors  k*  cumbersome  and  in  the  way,  long,  strong  silk  traction 
loops  can  be  passed  deeply  through  the  center  of  each  side  of  the  wound, 
tied  or  not,  caught  with  forc-eps,  and  drawn  apart  by  the  assistant  or  by  a 
suital)le  weight  attached  (o  the  **nds  (  V\'^.  Til ),  Tliis  idea  is  esix'cially  ser- 
vicealile  in  limited  ^^p.'rccs,  as  in  perineah  axillary,  and  tracheal  incisions. 

Antiseptic  and  Aseptic  Methods. — In  the  brief  study  of  the  remaining 
eeiiential  rc<iuircmcnts  t!ic  expressions  antiseptic  and  aseptic  fre<|ucnily  ap- 
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Fia.  50. — Betriictore. 
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pear;  but  since  eauh  t^iguifii'.s  a  V\kv  oiiicome,  thoir  disijaimilarity  will  not  be 
stated  until  later  on  (page  94), 

The  Rcceptavles  for  Instruments. — The  receptacles  for  instruments  vary 
in  ^hape  (Fig,  52),  size,  and  in  material,  according  to  the  fancy  of  the  de- 
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FlO.  51, — Traelion  loops, 

signer,  the  size  of  the  instrnmenls,  and  the  nature  of  the  antiseptic  fluids 
employed.  The  number,  too,  should  conform  to  the  convenience  of  the 
operator  and  the  demands  of  the  occasion.  Under  all  circumstances  the 
receptacles  sljonld  be  thoroughly  cleansed  by  scrubbing  and  boiling  before 
the  antiseptic  fluids  are  put  intx)  them. 

They  should  he  tiglit,  and  of  sufficient  depth  to  permit  of  complete  im- 
mersion of  the  instrunjentfi  in  the  purifying  fluid.     Wooden  receptacles  are 


F^G.  52.— Kidney-sha[>eil  recepta^ile. 


Fig.  53. — Guttft-perclia  receptacle. 


lUuuiiAl 


Ftq,  54.— if  lass  reeepUcle. 


Fig.  55, — Autlior's  ral)ber  receptael©, 
with  metal  fraiue. 


not  suitable  for  the  purpose,  as  one  can  not  be  certain  that  they  are  in  a 
cleanly  condition,  Rulilier,  gutta'pereha'(Fig.  53),  papier-mache,  porcelain, 
earthen-,  glass-  (Fig,  54),  and  agate-ware  receptacles  arc  cheap,  common, 
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and  serviceable.  Tin  reooptaclcs,  wliile  iLlways  uvailable,  are  iiBsuited  for 
the  use  of  mercurial  solutions.  Rubber  recoptiiclea  tbat  may  be  folded  ao 
as  to  occupy  but  limited  space  are  cheap,  portable,  durable,  and  convenient. 
The  one  designed  by  tlie  author  (Fig.  55)  can  be  employctl  with  or  without 
the  metal  framework  belonging  to  it,  depeuding  on  whether  or  not  it  is  to 
be  moved  while  in  use.  If  the  support  of  the  framework  be  omitted,  the 
receptacle  can  not  he  moved,  except  with  great  care,  without  the  danger  of 
slopping  over.  The  rubber  recoptiicle  with  a  hollow  elevated  border  ad- 
mitting of  inflation  is  also  convenient  and  portable,  but  is  liable  to  collect 
objectionable  matter  in  the  retiring  angles  of  the  sides,  which  may  escape 
observation  and  become  the  source  of  infection. 

As  every  instrument  employed  in  an  operation  shmild  he  ihoroughly  steriU 
ized  before  it  is  handled  or  brought  in  contact  with  the  Held  of  procedure, 
it  is  necessary  to  exercise  great  care  to  secure  this  desideratum.  For  this 
purpose  the  instruments  should  be  carefully  wrapped  in  a  clean  towel,  and, 
w^hile  thus  surrounded,  placed  in  a  suitable  receptacle  containiug  pure  w^ater 
or  the  soda  solution  (page  (i2)  and  boiled  for  not  less  than  half  an  hour ;  then, 
while  yet  surrounded  by  the  towel,  they  are  promptly  immersed  in  the  anti- 
septic iluid,  unwrapped,  and  placed  in  suitable  and  separate  receptacles 
already  supplied  with  antiseptic  fluid,  in  which  they  remain  until  required 
for  use.  Before  boiling,  the  blades  should  be  unlocked  to  insure  asepsis,  and 
the  cutting  edges  wrapped  in  cotton  to  prevent  dulling.  Solutions  of  carbolic 
acid,  of  betn-naphthol,  or  of  Thiersch's  fluid  are  suitable  for  immersion  pur- 
poses, as  they  cause  no  deleterious  effects  on  the  cutting  edge.  While  dif- 
ferent sterilizers  are  designated  in  which  to  hoi!  in- 
struments, it  is  often  more  a  matter  of  convenience 
than  necessity  in  private  jyractice  that  one  is  em- 
ployed, since  in  any  household  a  suitable  utensil  can 
be  quite  easily  procured  and  cleansed  for  this  purpose. 
The  different  kinds  of  portabh  (pn<.'e  1 13)  and  of 
fixed  sterilizers  for  office  and  liospital  work,  with  a 
detailed  statement  of  their  management,  can  be  pur- 
chased at  the  depots  for  surgical  supplies.  A  tin- 
emitli  can  make  a  serviceable  one  by  titting  within  a 
copper  receptacle  of  suitable  size  and  witli  a  movable 
top,  a  perforated  tin  tray  uj>on  which  the  instru- 
ments are  placed  and  immersed  within  the  fluid  in 
the  copper  vessel  and  boiled* 

If  the  number  of  assistant Fi  be  limited^  or  if  they 
he  inexperienced  or  careless  in  shifting  the  instru- 
ments to  and  from  the  fluid  during  the  operation, 
the  receptacles  can  be  so  placed  as  to  allow  the  oper- 
ator to  take  charge  of  this  duty  himself.  In  order 
that  this  demand  c^n  be  properly  and  promptly  met,  the  author  hiis  devised 
a  rotary  framework  on  wdiicb  are  firmly  placed  several  receptacles  for  instru- 
ments (Fig.  5*;),  which  are  brought  into  use  by  turning  the  platform  on 
which  the  receptacles  are  placed,  as  occasion  requires.    The  fluids  in  these 


Pio.  5G,— Author's  rotary 
receptacle. 
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it^oeptacks  c^n  be  rmdilT  diacharged  when  necessarj  through  a  rubber  tube 
adjititod  to  m  spigot  in  the  comer  of  each.  This  sipparatus  is  too  eumber- 
aonefor  use  in  other  thiin  ollkt.'  or  hospital  work,^ 

Th«  Operaiing  Table. — The  securing  of  light,  freedom  of  action,  and 
cleanliness  in  operations  require  that  the  patient  be  placed  on  some  form  of 
operating  table  daring  these  procedures.  If  the  operation  be  trivial,  it  is 
belter  not  to  ejcite  the  apprehensions  of  the  patient  and  friends  by  on- 
neoeasary  preparations,  but,  instead,  to  utilize  for  the  purpose  the  ordinary 
oouch  or  lounge  that  is  at  hand  in  most  instances.  However,  the  opora- 
tiona  that  require  the  free  uae  of  anassthesia  and  fluids,  careful  obserra- 


Fm.  57.— Extemporized  ojKTHting  table. 

tion^  and  are  attended  with  much  expenditure  of  time  and  mothod,  require 
that  special  provisions  be  made  for  the  purpose  of  properly  supporting  the 
patient. 

Operating  tables  may  be  of  established  form,  or  contrived  at  the  time 
of  the  demand  by  the  utilization  of  the  ordinary  tables  and  stands  that  are 
a  part  of  the  belongings  of  every  honsehold  (Fig.  *u).  These  articles,  when 
placed  in  proper  position  and  covered  with  old  blankets  and  watvcr^tight  iv^ep- 
tic  rubber  sheets,  answer  well  the  purposes,  unless  the  patient  be  violent; 
then  the  struggles  will  frequently  disarrange  the  outfit.  Each  detail  of  the 
preparation  of  an  operating  table  should  be  adjusted  carefully,  in  order  to 
obviate  the  unnecessary  soiling  or  disfigurement  of  the  furnishings  of  the 
premises.  The  caretakers  of  household  matters  have  a  keen  appreciation 
of  any  efforts  that  may  be  directed  to  the  prevention  of  needless  soiling  or 
disfigurement  of  household  articles  on  these  occasions,  not  so  much  on  ac- 
count of  their  intrinsic  worth  as  the  unpleasantness  of  the  recollections  sug- 
gested later  by  their  presence. 
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Tho  width  of  the  table  Bhoultl  permit  the  opemtor  and  the  assistanta 
to  stand  close  to  the  patient,  and  it  should  be  so  tilted  or  constructed  aa 
to  cauae  uU  tlnida  eon  nee  ted  with  the  operation  to  he  promptly  dis- 
charged into  suitable  receptacles  placed  at  the  side  or  foot  of  the  table. 
The  rubber  sheeting  placed  beneath  tlie  patient  can  he  folded  and  raised  at 
the  sides  by  thin  pieces  of  wood  or  sand  bugs  so  as  to  limit  the  spread  of 
fluids  to  the  part  of  the  patient  immediately  beneath  the  field  of  operation. 
Pieces  of  rubber  tubing  can  be  placed  transversely  immediately  under  the 


Fig,  58.— Ktilly's  large 
surgical  cushiou* 


Fig.  5y, — Kelly's  small 


Fm.  §0.— The  Boston  sai^ 

gical  cushion. 


patient  alxjve  and  below  the  seat  of  operation  for  the  same  purpose.  This 
aim  should  he  earnestly  sought,  as  unnec<^8sary  wetting  deepens  shock, 
exposes  the  patient  to  taking  cold,  and  also  increases  the  task  f)f  properly 
cleansing  and  wiping  the  surfaces  iifter  the  opc*ratif>n.  The  rubber  surgical 
cushions  now  in  common  use  are  both  convenient  and  serviceable  in  this 
regard  (Figs.  58,  59,  60), 

The  operating  table  of  comprehensive  pattern  ought  to  possess  the  fol- 
lowing characteristica : 

1,  It  should  [permit  the  elevating  and  lowering  of  the  head  of  the  pa- 
tient, so  as  to  secure  for  the  o{>erator  and  the  patient  every  iwi vantage  aris- 
ing from  the  influences  of  the  force  of  gravity.  Tlie  surgeon  is  aided  in 
many  operations  on  the  abdominal  contents,  and  the  patient  is  sometimes 
benefited  by  this  maneuver.  But  the  good  points  of  this  device  are  often 
overdone,  since  they  may  be  unwisely  employed  or  unnecessarily  prolongmi 
to  the  disadvantage  of  the  patient  and  tlie  discredit  of  the  method.  The 
operating  tablo  devised  by  Cleveland  is  made  entirely  of  wrought  iron,  and 
is  so  constructed  aa  to  permit  the  placing  of  the  patient  in  almost  any  re- 
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quired  positions  (Figs.  61,  62).    Fowlers  operating  table  can  be  promptly 
adjusted  to  meet  surgical  need,  and  h  provider!  also  with  a  platform  of 


Fia.  Ol.^l'Iovdiiiid's  operating  tahle* 

tiibes  containing  water  of  proper  temperature  through  which  the  patient  is 
supjilird  with  wnnuth  ( P^igs.  iu\,  <i4,  (Jfi).  ('rilr^s  hot-water  !uattrc?:s  may 
be  used  on  any  tablt'  with  satisfaction. 

2,  It  ebauld  cause   the  prompt  discbarge  of  all  fluids  away  from  the 
patient     Inasmuch  as  till  surgical  paraphernalia  are  being  constantly  modi- 


FiG>  62.— Cleveknd^s  liible,  Trcndeleuburg  position, 

fied  to  conform  to  the  special  and  newly  born  demands  of  surgical  adyance^ 
one  contemplating  the  purcbase  of  a  special  article  of  this  kind  should  con- 
fer with  those  in  active  touch  with  improved  technique,  rather  tban  rely 
entirely  on  the  belated  representations  of  surgical  tomes*  No  surgeon  should 
80  exaggerate  the  demands  of  an  occasion  as  to  reqnire  the  procurement  of  a 


OPESATIVE  SUKGERF. 

special  operating  table,  when  the  exercise  of  reasonable  forethought  and 
ingenuity  on  Ins  part  will  enable  him  to  meet  the  neeessary  requirements  by 
the  utilization  of  the  resources  near  at  hand. 


Fig,  03.^Fowler's  operating  table.    First  position 


Porfabh'  Operating  Tables,— Thi^  ixMv  of  Prynr  (Figs,  tw,  OS),  and  that 
of  Edebohls  (Fig;^.  *pO,  10),  are  notuhlo  {►Xtinipk.s  nf  numerous  patterns  of 
this  kind  of  suppoii. 


Fio.  64. — Fowlor^s  o|K5rating  liable.    Second  posilion. 


A  portnhlp.  wclinfid  plane  for  j*elvic  t^kvatiou  is  very  serviceable,  and 
can  be  adju8tcd  by  iixing-elanips  to  any  table  (Fig.  71). 

An  improvised  incline  J  plane  for  pelvic  elevation  can  he  made  with  an 
ordinary  chair.  The  top  of  the  back  and  the  front  of  the  seat  of  the  ehair 
should  rest  on  tlie  table,  with  the  leg^  in  the  air.  The  patient's  extremities 
are  bfiuiid  lo  tlie  front  run^  and  his  back  laid  upon  the  back  of  the  chair» 
The  chair  may  be  fastened  to  the  table  on  wliieh  it  rests. 
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The  Empty  VeMeh. — ^An  ample  snpply  of  aseptic  empty  vessels,  con- 
sisting of  pails,  basins,  pitchers,  etc.,  should  always  be  provided,  whether 
the  operation  be  performed  in  a  hospital  or  elsewhere.     The  careful  and 


Pio.  65. — Fowler's  operating  tables    Third  position. 

orderly  disposal  of  soiled  articles  and  waste  of  iill  kinds  is  on  earnest  of 
thorough  work  in  other  respects.  Soiled  textile  fabrics  and  sponges  should 
be  put  at  once  where  they  can  not  become  the  sources  of  present  or  pros- 
pective infection.  Pails  for  cold  water  j  pitchers  for  cold  and  hot  water, 
and  antiseptic  solutions;  basins  for  clean  and  soiled  sponges  and  wipers, and 
to  contain  antiseptic  fluids  for  every  established  purpose  in  an  operation, 
should  be  freely  provided.  The 
receptacles  for  antiseptic  fluids 
should  be  legibly  tagged,  stating 
the  nature  and  strength  of  their 
contents,  to  avoid  confufusion 
and  mistakes. 

A  deep,  oblong  basin  (Fig. 
T2)  containing  an  antiseptic  or 
aseptic  solution,  in  which  the 
surgeon  can  lave  the  forearms 
and  hands  for  a  while  (after 
scrubbing  and  rinsing  them)  be- 
fore commencing  the  operation, 
and  into  which  he  can  fre(|iiently 
plunge  them  during  the  course 
of  the  performance,  should  be 
provided  and  placed  within  a 
convenient  dist4ince. 

The    Clean    Aseptic    Toioeh 
and  Shifts, — An  abundance  of  clean  aaeptic  towels  and  sheets  is  required 
not  only  for  the  purpose  of  securing  general  cleanliness  of  the  patient's 
immediate  surroundings,  but  also  for  properly  protecting  and  isolating  the 


Fio,  66. — Miirkoe's  operating  table. 
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field  of  operation.  When  used  for  the  latter  ptirpose  thoy  should  be  made 
aseptic  by  sterilization  with  moist  heat^  or  antiseptic  by  long  saturation 
with  effective  fluids  of  this  nature. 


During  an  operation  the  surgeon  frequently  needs  to  wipe  his  hands 
or  the  immediate  surrounding  surface  of  the  seat  of  the  procedure;  for  this 
purpose  wet  antiseptic  towels  are  the  better,  as  dry  onea  do  not  so  readily 
clean  the  surface^  and  they  are  applied  with  less  ease  and  are  more  liable 
to  convey  infection.     A  dozen  each  of  dry  steam  sterilized,  and  a  similar 


Fw-  68,— Pryor'a  porUble  Uble,  folded. 

number  of  wet  antiseptic  ones,  should  be  provided  in  advance  of  the  op- 
eration and  kept  in  separate  bundles,  carefully  wrapped  in  wet  antiseptic 
towels  or  antiseptic  ganze  arranged  for  the  purpose,  or  inclosod  in  sterilized 
receptacles  and  witlidrawn  as  needed.  The  textile  fabrics  used  in  contact 
with  the  field  of  opemiion  or  with  the  instruments  anrl  the  hands  of  the 
operator  must  be  carefully  prepared  and  liandled,  mu]  frequently  changed, 
otherwise  they  may  become  potent  agents  of  wound  infection. 
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tive  of  unwlso  confitlcuce  in  their  efliciencyj  and  by  others  with  an  assiduity 
and  faith  comparable  to  the  zeal  of  &  fanatic. 

Antiseptic  fluids  wore  once  used  in  everything  that  had  to  do  with  the 
wound,  and  also  to  tlie  fresh  surfaces  of  the  wonnd  itself,  at  intervals,  or 
continuously  during  an  operation,  by  means  of  the  spray,  douche,  and  spong- 

ing»  However,  it  soon  appeared  that  the  free  use 
of  these  fluids  not  only  hindered  repair,  but  also 
was  a  source  of  discomfort  to  the  patient  and  the 
cause  of  annoyance  and  delay  to  the  surgeon*  A 
little  later  the  discovery  of  the  facts  tliat  pus-pro- 
ducing germs  could  withstand  for  an  hour  or  so 
Fio.  72.— Laving  btt5in,  without  destruction  the  direct  action  of  stronger 
sohitions  of  corrosive  sublimate  than  can  be  wisely 
employed  in  surgery,  and  that  the^e  germs  can  be  wiped  from  the  surface 
of  wounds  after  thorough  douching  with  these  fluids,  led  to  tlie  belief  that 
their  use  in  tliis  manner  can  be  wisely  omitted  from  tlie  technique  of  fresh 
wonnd  treatment 

Antiseptic  solutions  should  be  used  in  lion  of  the  aseptic  Ijy  all  who  are 
obliged  to  handle  the  instruments,  the  undressed  wound  or  anything  com- 
ing in  contact  with  it 

CarboHc  acid  is  frequently  employed;  it  is  cheap,  easily  obtiiined,  and  in 
a  strong  solution  is  very  etVicient  Two  solutions  are  commonly  used,  a 
weak  and  a  strong  solution.     The  latter  is  made  as  follows : 

Carbolic-acid  crystals 1  part 

Alcohol 1     '* 

Water , ..,...,,  20  jiarts. 

This  solution  may  be  emj^loyeil  for  washing  the  surfaces  before  opera- 
tion, for  immersion  of  the  instruments,  and  for  the  spray  when  desired.  The 
cleansing  of  the  hands  with  tliis  sohition  should  he  avoided,  as  it  constringes 
the  integument,  benumbs  the  sensibility,  and  is  often  followed  by  exfoliation 
of  the  cuticle. 

The  weaker  solution  is  employed  for  the  general  purposes  of  cleanliness, 
and  can  be  freely  used  in  securing  this  end,  but  is  altogether  too  weak  to 
meet  the  special  requirements  of  antisepsis.  The  following  is  the  composi- 
tion : 

Carbolic-acid  crystals 1  part. 

Alcohol _ 1     '' 

Water , , 40  parts. 

Carbolic  acid  is  often  combined  with  oleaginous  substances  in  the  pro- 
portion of  one  of  the  acid  to  five  or  ten  of  the  substance,  and  although  the 
antiseptic  power  of  the  acid  is  lessened,  it  id  not  entirely  overcome,  by  such 
combinations.  The  objections  to  carbolic  acid  are  its  offensive  odor  and  the 
liability  to  produce  poisoning.  The  former  objection  can  be  tolerated,  while 
the  latter  can  be  prevented  in  nearly  all  instances  by  not  permitting  the 
strong  solution  to  become  confined  within  the  tiitsuea. 

Solutions  of  the  chloride  of  zinc  (1  to  15),  iodine  (1  to  500),  sulphocarbo- 
late  of  zinc  (1  to  80),  bichloride  of  mercury  (1  to  2,000  to  1  to  10,000),  binio- 
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dide  of  mcrciirv  (1  to  2,000),  a  saturated  solution  of  boric  acid,  sulphur- 
ous acid,  pure  or  diluted  (I  to  2),  or  a  saturated  solution  of  iodoform  and 
ether,  etc.,  are  variously  employed  m  washes  or  applications  to  wounded 
surfaces. 

The  solutions  of  tlie  bichloride  of  mercury  (1  to  2,000  to  1  to  10,000)  are 
deserving  of  especial  consideration,  inasmuch  as  they  rival  the  carbolic-acid 
solutious  nn  antiseptic  agents.  Like  the  former,  they  are  cheap,  accessible, 
efficient,  and  of  little  danger;  unlike  them,  they  are  inoffensive,  more  active, 
less  penetrating,  but  do  not  benumb  the  sensations  of  the  operator.  They 
shoakl  be  freshly  prepared  before  nsing,  and  their  tendency  to  chemical 
transformation  into  the  chloride  by  exposure  counteracted  by  the  addition 
of  a  small  amount  of  common  salt.  The  liability  of  mercurial  poisoning 
from  a  proper  use  during  an  operation  is  of  little  practical  importance.  It 
is  not  advisable,  however,  to  employ  these  solutions  for  the  purpose  of  the 
daily  cleansing  of  wounds  of  larger  size,  since  thus  the  constitutional  effects 
may  be  produced.  For  the  purpose  of  cleansing  large  cavities  they  should 
not  be  used  oftener  than  twice  a  week,  and  should  be  carefully  drained 
from  the  wound  cavity,  and  the  patient  be  rigidly  scrutinized  to  detect  the 
first  manifestation  of  tiie  constitutional  effects  of  mercury. 

Beta-iiapkthol  is  used  for  the  same  purpose  as  the  bichloride  of  mercury 
in  a  solution  of  1  to  2,500  or  3,000,  hut  is  less  active.  Later,  hreolin  (in 
a  five-per-ceut  emulsion)  is  safely  used  to  irrigate  large  cavities,  as  it  has  no 
toxic  effect. 

Thiersch's  Fluid. — Thiersch's  tluid,  composed  of  one  grain  of  salicylic 
acid  and  six  grains  of  boric  acid  to  an  ounce  of  water,  is  frerpiently  em- 
ployed for  antiseptic  purposes.  This  solution  is  bland,  and  does  not  pro- 
duce the  catheretic  influence  upon  the  tissues  tliat  is  so  characteristic  of 
the  strong  carbolic  and  bichloride-of-mercury  solutions.  Thiersch's  fluid 
may  be  used  in  operations  on  serous  surfaces,  and  on  the  mucous  mem- 
brane of  the  eye,  throat,  and  urethra.  It  can  be  employed  with  safety  at 
all  times,  and  the  use  is  especially  indicated  when  idiosyncrasy  or  extreme 
youth  of  the  patients  contra- indicate  the  employment  of  the  standard  solu- 
tions of  carbolic  acid  and  mercury.  Convenience  of  use  is  facilitated  by 
increasing  the  comparative  amount  of  the  substances  to  conform  to  a  pint 
of  water.  The  powders  thus  compounded  and  securely  inclosed  can  be  kept 
constantly  at  hand  and  ready  for  immediate  use, 

Pertrride  of  Ilydrofjen, — Peroxide  of  hydrogen  has  long  been  recognized 
as  a  strong  deoxidizing  agent  It  can  be  used  for  antiseptic  purposes  in  the 
original  strength,  or  diluted  with  water  to  various  strengths,  depending  on 
the  indications  for  employment.  It  is  used  at  full  strength  in  the  treat- 
ment of  old  sinuses  and  abscess  cavities  ;  in  solutions  of  twenty- five  per  cent 
it  is  poured  or  injected  into  open  cavities,  whether  recent  or  long-established, 
for  cleansing  purposes.  It  is  sometimes  employed  in  abdominal  surgery, 
especially  if  septic  influences  be  present,  and  often  in  the  surgery  of  mu- 
cous surfaces.  The  prompt  and  decided  effervescence  of  solutions  of  this 
fluid  is  regarded  as  advantageous  in  dislodging  and  bringing  to  the  surface 
the  septic  and  diseased  products  that  lie  loosely  and  often  unsuspected ly  in 
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the  depths  of  opemtioB  wounds,  well^opened  peritoneal  interstices,  and  old 
einiises.  If  free  escape  be  not  afforded  forced  dissemination  of  infecting 
agents  may  occur.     Ordinary'  solutions  are  not  germicidal 

This  fluid  is  not  advised  in  delicate  operations,  as  the  effervescent  char- 
acter obscures  the  field,  and  may  otherwise  annoy  the  operator. 

Heat  is  the  most  valuable  and  avaihhle  aniiseptk:,  moist  heat  is  more 
efficient  than  dry.  Pressure  increases  the  f)otency  of  the  latter^  All  patho- 
genic bacteria  are  destroyed  at  140''  F.  for  ten  minutes,  except  tubercle 
bacillus  and  anthrax  spores,  requiring  312°  F»,  moist,  for  four  minutes. 

Solutioti  of  Carbonate  of  Soda. — The  carbonate-of-soda  solution  is  espe- 
cially adapted  to  the  purification  of  surgiral  instnirnerits.  Wlien  boiled 
for  fifteen  or  twenty  minutes  in  a  ten-per-cent  aqueous  solution  of  ordinary 
washing  soda,  they  are  properly  |)urilicd  for  surgical  purposes.  This  act 
exercises  a  minimum  degree  of  impairment  of  the  cutting  edge  and  lessens 
rusting.  Howevt^r,  the  organic  parts  of  instruments  are  more  or  less  im- 
paired by  its  iuflucnee. 

Boiled  Water, — Boiled  water  is  an  excellent  aseptic  fluid,  and  can  be 
eniployed  in  connection  with  surfaces  and  substances  that  are  properly 
puriticd  already.  If  one  could  Ix*  assured  of  immunity  from  infecting 
agents,  this  fluid  would  be  an  ideal  one  for  local  use,  as  it  is  bland  and 
unirritating,  and  can  be  readily  and  bounteously  provideil  wherever  re- 
quired. It  is  an  excellent  and  almost  universal  menstruum  for  antiseptic 
i-olutions. 

Saline  Solution. — The  saline  solution  is  made  by  dissolving  in  a  quart 
of  filtered  water  sterilized  at  240°  F.  a  drachm  and  a  half  of  table  salt.  On 
account  of  its  un irritating  nature,  it  is  used  chiefly  at  a  tenq*erature  of 
100"  to  110°  F.  for  the  cleansing  of  sitoiis  surfaces.  At  the  present  time  it 
is  commonly  employed  in  the  treatment  of  shock,  especially  when  due  to 
loss  of  blood  (page  220  ei  setf,). 

Alcohol,  thymol,  eitrahjptot,  and  the  esseniial  oils,  esjx?cially  of  mustard, 
are  recommended  for  use  not  infrequently  on  account  of  their  antiseptic 
virtues. 

The  Sponger. — Sponges  act  more  promptly  than  any  other  agent  that 
can  he  employed  fi^r  the  purpose  ot  wijiing  and  absorbing  from  the  surfare 
of  a  wound  Ihe  blood  and  other  fluids  that  attend  an  operation.  And  this 
is  especially  true  if  the  haemorrhage  be  profuse,  or  rapid  absorption  of  the 
blood  and  fluids  l>e  requlretl.  They  are,  however,  often  the  cause  of  infec- 
tion of  a  wound  owing  to  careless  handling,  imperfect  preparation,  and 
substH]uent  care,  and  for  these  reasons  their  use  is  discarded  by  many. 

The  surgeon  should  guard  against  the  former  means  of  infection  by  re- 
stricting the  handling  of  sponges  to  as  few  assistants  as  possible,  and  i>er- 
niitting  tfiose  only  to  (ouch  them  who  are  well  infoniied  and  appreciative 
of  the  importance  of  the  trust  reposed  in  them.  The  rinsing  and  hand- 
ling of  sponges  by  careless,  uninformed,  and  indifferent  attendants  is  a  com- 
mon source  of  danger  that  can  not  be  overi»sti mated.  The  variety  known 
as  **surgeons'  sponges''  are  the  most  expensive  in  use,  Tlie  less  costly  larger 
sjiongcs  of  a  proper  texture  caa  be  cut  into  portions  of  suitable  size,  and 
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when  thoroughly  cleansed  and  disinfected  can  Ix'  employed  with  satisfac- 
tory ret^xilts.  No  sponge  of  whulevcr  quality  shouki  be  iit^ed  until  it  has  heen 
freed  id'  :dl  foreign  matters  and  properly  dis^infeeted.  It  shouhl  bt^  the  prac- 
tiee  to  fieleel  and  cleanse  a  nunik^  of  sponges  and  keep  them  in  a  closed 
jar  coutoining  a  strong  solutifui  of  carbolic  aeid  or  other  Buitahle  disinfec- 
tant until  needed.  The  hroad,  thin  sponges  for  abdominal  work  should  be 
at  hand  and  prepared  for  instant  use.  AsepHc  gauze  pads  of  gentTous  size 
and  with  tape  attacliments  are  now  much  more  often  employed  in  abdom- 
inal surgery  than  the  broad  sponge. 

Sponges  ought  not  to  l>e  used  repeatedly.  It  is  lx:?tter  evidence  of  care- 
ful surgery  to  provide  fresh  ones  in  each  case  than  to  use  them  a  second 
time,  even  under  seemingly  favorable  circumstances. 

The  Freparaiion  of  Sponges. — Various  methods  are  advised  for  this 
purpose,  the  following  (Schimmrlhiiseb)  is  both  simple  and  effective.  The 
sponges  are  beaten,  washed,  and  kneaded  rejx»atcdly  in  cold  and  warm  water, 
until  the  dirt,  shelis,and  other 
foreign  matter  are  entirelyre- 
moved  ;  they  are  then  i>re«scd 
together,  surrounded  by  gauze, 
and  put  into  a  one-per-eent 
aqueous  solution  of  soda,  just 
removed  while  boiling  from 
the  fire,  in  which  they  remain 
Iialf  an  hour.  Spongf^ 
should  not  he  boiled  as  boil- 
ing luirdrns  them.  The  soda  is 
now  washed  away  with  boiled 
water,  after  which  they  are 
stored  in  a  tight  jar  ill  led 
with  a  soUition  (1  to  2,000) 
of  corrosive  sublimate. 

The  **  Wipersr  ''  Tup- 
fers,^'  and  "^  Fftds.'' — Wipers 
(Fig.  7.1)  are  made  of  steril- 
ized  gauze  folded  upon  itself 
in  such  a  manner  as  to  form 
squares  of  various  sizes  and 
thickness »  <!e[KUulent  on  tho 
ref|uirements  of  a  special 
case.  The  cut  edges  of  the 
gauze  are  turned  in  and 
stitched  in  place, so  that  loose 

threads  will  not  become  detaclied  and  remain  in  the  wound.  Ordinarily 
wipers  are  made  two  and  a  half  to  three  inches  .square,  and  comprise  four 
or  five  thicknesses  of  the  gauze. 

Before  using,  they  are  thoroughly  sterilized  by  exposure  to  steam  for 
half  an  hour  at  least  while  wrapped  loosely  in  a  towel  or  inclosed  in  steril- 


Fid.  T-i — 1,  Aseptic  gaiizt-  jnnj,    2,  Aseptic  wiper. 
3,  Aseptic  tupfer. 
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izing  cases.  When  in  use  they  should  be  placed  close  to  the  surgeon  or 
his  first  assistant,  who  should  pick  them  up,  use  them,  and  throw  them 
aside  at  once;  thus  the  danger  from  miscellaneous  handling  and  repeated 
use  are  certainly  avoided.  Wipers  and  pads  can  not  be  so  well  employed  in 
deep  or  serous  cavities  as  in  other  situations,  since  they  can  not  be  so  effec- 
tually applied,  and  they  may  be  overlooked  and  left  behind,  unless  a  piece 
of  tape  of  suitable  length  be  connected  with  each  and  left  in  view  anchored, 
if  need  be,  by  a  forcipressure  (Fig.  73).  Scrupulous  care  should  be  taken 
to  remove  loosened  threads  from  these  agents,  else  they  may  be  left  behind 
in  the  wound  and  hinder  healing  by  their  presence,  especially  if  they  become 
finally  infected. 

Not  a  less  number  than  twenty  or  thirty  wipers  should  be  provided  for 
an  operation  of  ordinary  magnitude.  The  prompt  removal  of  blood  from 
a  wound  is  better  attained  by  sponges  than  by  wipers  or  tupfers.  The 
latter  absorb  less  readily,  and  are  less  well  adapted  for  the  use  of  holders. 

Tupfers  are  small  balls  of  sterilized  cotton  surrounded  by  absorbent 
gauze  (Fig.  73).  Like  the  wipers,  they  are  made  of  various  sizes  and  for 
special  purposes ;  they  are  prepared  for  use  in  the  same  way,  employed  for 
the  same  purpose,  and  are  then  thrown  away. 


CHAPTER  II. 
AGENTS  FOR  THE  CONTROL  OF  HAEMORRHAGE. 

The  agents  that  are  employed  to  arrest  haemorrhage  are  multifarious 
and  suited  to  all  of  its  phases.  They  may  be  divided  into  the  natural 
and  artificial  haemostatics,  and  the  former  may  be  subdivided  into  the  /cm- 
porary  and  permanent  varieties. 

A  natural  hmmostatic  is  one  interposed  by  Nature — one  which  arises 
as  a  natural  consequence  from  stimulation  of  the  peculiar  inherent  tenden- 
cies of  the  blood  and  the  vessels  by  traumatic  influence.  The  principal 
temporary  natural  agents  or  haemostatics  are  the  contraction  and  retraction 
of  the  inner  coats  of  a  divided  or  tightly  ligatured  vessel,  followed  by  the 
formation  of  a  blood  clot  within  the  vessel  and  between  it  and  the  con- 
tiguous tissues.  Proper  contraction  and  retraction  of  the  coats  of  a  vessel 
require  that  these  coats  be  not  diseased,  and  that  they  be  completely  severed 
by  the  ligature  or  other  constricting  force.  However,  the  internal  clot  is 
formed  with  a  practical  certainty  whether  these  coats  be  closely  constricted 
or  completely  divided  by  the  ligature.  This  fact  is  of  great  importance  in 
connection  with  vessels  so  extensively  diseased  that  the  severance  of  the 
inner  coats  by  the  ligature  may  lay  the  foundation  for  secondary  haem- 
orrhage. 

The  formation  of  a  proper  internal  clot  requires  that  a  suitable  distance 
be  present  between  the  ligature  and  the  collateral  branches;  also  that  the 
blood  and  the  coats  of  the  vessel  be  in  a  healthy  state.  The  recognition  of 
the  foregoing  facts  is  of  great  importance  in  determining  the  site  and  the 
feasibility  of  an  operation. 

The  permanent  natural  agent  in  the  arrest  of  haemorrhage  is  the  con- 
traction, permanent  organization  of  the  blood  clots,  and  union  with  the  wall 
of  the  vessel,  causing  thereby  a  complete  occlusion  of  its  lumen.  This  result 
will  depend  largely  upon  the  healthy  condition  of  the  coats  of  the  vessel  and 
of  the  blood,  and  it  has  a  very  important  bearing  on  the  possibility  of  the 
occurrence  of  that  much-dreaded  sequel  of  an  operation — secondary  hajm- 
orrhage. 

The  Artificial  Hsemostatics. — The  artificial  haemostatics  are  temporary 
in  character,  and  should  be  supplemented  by  the  natural  to  effect  a  per- 
manent closure  of  the  vessel.  The  following  are  the  latest,  and  also  the 
ones  long  in  constant  use:  Gelatin,  animal  extracts,  etc.,  styptics,  posture 
of  injured  part,  bandages  of  various  kinds,  digital,  instrumental,  and 
elastic  pressure,  pressure  by  a  simple  or  graduated  compress,  acupressure, 
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torsion,  forceps*  serre-fines^,  eauterv^  etc. ;  Ihially*  and  tlie  moi^t  pnietiml, 
tlie  ligature. 

Rei-ently:  a  number  of  reniedieB  exercising  influence  in  arresting  haem- 
orrhage by  Tnodifying  the  normal  eonstiliient!!?  of  the  blood  have  been 
brought  to  the  notice  of  the  profession.  Gelatin,  supra-renal  extract, 
adrenalin,  and  calcium  chlorid  are  prominent  examples. 

Gehttin.- — The  injection  of  a  normal  salt  solution  of  gelatin  into  the 
gubcutaneous  tissue  increases  the  coagulability  of  the  blood.  When  taken 
by  the  mouth  the  coagulating  property  is  much  diminished,  but  not  en- 
tirely destroyed.  It  appears  to  exercise  a  controlling  iiitluenee  when  applied 
to  a  bleeding  surfaee^  llie  use  by  rectum  is  commended  by  some*  hut  can 
not  he  regarded  equal  to  injection  into  the  tissue.  It  seems  l>est  employed 
in  connection  with  the  nornuit  saline  solution  forming  Carnot's  solution. 
This  solution,  when  prepared  after  Sailer*s  method,*  offers  an  approved 
plan  of  administration.  Take  of  pure  common  salt  75  grains  (15  gms/), 
of  distilled  water  1  quart  (1  liter),  of  gelatin  3  ounces  (100  gms,).  Heat 
the  water  to  212**  F.  (100'*  C),  and  slowly  stir  in  the  gelatin  to  form  a 
solution.  Cool  the  solution  to  104°  F.  (40°  C\),  add  the  white  of  an  egg, 
stir  for  several  minutes,  then  boil  the  mixture.  Filter  the  product  through 
gauze  and  then  through  paper.  Pour  the  fluid  into  test-tubes,  each  con- 
taining 2|  drams  (10  cc),  plugging  the  open  end^  with  cotton.  Sterilize 
the  tubes  in  a  steam  pterilizer  for  fifteen  minutes  for  each  of  three  con- 
secutive days.  Before  using  liquefy  the  gelatin  hy  placing  the  tube  in  a 
cup  of  hot  water;  pour  the  iluid  into  a  sterile  glass,  from  which  it  is  drawn 
into  a  sterile  syringe. 

The  Precantiofis. — Avoid  injecting  the  solution  into  a  hlood-vesseh  Be 
sure  ihaf  it  t.?  sterile,  because  of  the  liahiUtif  of  tetanus  from  its  use.  Irre- 
spective of  the  menace  of  tetanus  the  use  is  not  without  danger,  as  deaths 
from  other  causes  have  occurred.  It  should  not  be  employed  in  cases  with 
renal  disease,  as  it  irritates  the  kidneys.  From  2i  to  5  drams  of  a  ten-per- 
cent solution  may  lie  injected  at  a  time.  It  may  be  introduced  into  the 
subcutaneous  tissue  either  at  the  outer  side  of  the  thigh,  hetween  the 
shoulders,  or  beneath  the  breast  in  the  female.  It  should  be  given  at 
the  temperature  of  the  1x>dy,  and  as  frequently  as  the  character  of  the  case 
demands. 

Supra-Eenal  Extract, — This  substance  is  a  valuable  agent  for  the  con- 
trol of  capillary  oozing,  and  is  esjxx'ially  applicable  to  operations  on  the 
lar}7ix,  pharynx,  nose,  etc.;  also  for  checkiug  hiemorrhage  from  hollow 
viscera.  It  is  not  impaired  by  boiling,  and  is  preserved  by  the  addition 
of  carbolic  acid.  It  acts  promptly  (twenty  seconds)  and  decidedly  (five 
minutes),  its  effects  last  from  one  and  a  half  to  twenty-four  hours  (Som- 
ers).  Coleman  commends  the  giving  of  5  grains  of  adrenal  substance 
every  hour  in  the  intestinal  haemorrhage  of  typhoid  fever.  It  may  be  given 
in  10-grain  doses  by  the  bowel  when  use  by  the  mouth  causes  nausea. 

Adrenalin  Chlorid  is  derived  from  the  gland  and  its  extracts,  being  625 


to  1,0(10  tirntjs  .•^lru^^'r^  tlism  tfu*  fornu'T,  antl  easily  sterilized  by  heat.  It 
is  eiM[>lnyL'(l  IncjiUy  tuul  }iilniirns(err«l  inlurnsilly.  Itiitrnftlhf,  i,  e.,  intra- 
venuutily,  iiilrii|KTilo]it*iilly,  iJulxiitniioniisly,  fuid  liy  the  niniith.  Localhj  in 
normal  salino  fcjohition  1  to  l,UO0  to  1(1.000.  Applied  directly  or  sprayed 
on  the  surface  of  iuucou:<  membranes  it  acts  aduiirsihly,  controlling  capil- 
lary bleedint,'  during'  and  after  operation. 

!nimv€nomhj.^iji\nf^\xm\\\  commends  this  method  of  employment  in 
cases  of  liudden  heart  fijiliire  in  from  ^^  to  ^^  of  a  grain,  conjoined 
with  a  copious  saline  solution.  Crile  *  declares  that  adrenalin  acts  upon 
the  heart  and  blood-vessels/^  and  demonstrates  its  ^eat  use  in  profound 
shock,  employed  in  the  proportion  of  1  to  SO.OOO  to  100,000  of  the  saline 
solution. 

Inlraperiionealh/  it  is  used  for  the  same  purpose  and  in  the  same  man- 
ner as  when  employed  upon  mucous  surfaces. 

Suhcufani'oush/, — Adrenalin  chlorid  may  he  adndiustered  subcuta- 
neously  in  the  proportion  of  ^h  of  a  grain  to  a  pint  of  ealine  solution. 
By  the  mouth  in  doses  of  y^^  to  -^^  gr.  in  solution  or  in  tablet  three  times 
daily.  Comparatively  little  practical  utility  attends  administration  by 
nunUh  or  rectum.  Since  adrenalin  seems  to  impair  the  gernncidal  power 
of  the  blood,  it  sliould  be  given  with  great  caution  in  cases  of  infection. 
The  introduction  of  the  dru|r  should  be  slowly  made,  occupying  half  an 
hour  or  so.  The  treatment  repeated  with  increasing  doses  until  response 
k  seen  or  failure  is  appan^nt. 

"  The  toxic  do&e  for  men  is  not  known,  hut  it  is  probably  several  hun- 
dred tiu)es  greater  than  that  in  which  the  drug  is  ordinarily  given."  f 

Calvium  Chlorid. — In  haMnophilia  the  use  of  this  drug  in  10-grain 
doses  ti»ree  times  a  day,  for  a  week  or  so.  as  a  preparatory  measure  of 
operation  appears  to  be  of  considerable  importance  in  controlling  the 
loss  of  blood  that  so  often  characterizes  even  trivial  operations  in  these 
cases.  In  a  similar  manner  it  may  he  given  Ijcfore  and  after  operations 
associated  with  choheniia,  hut  it  doe8  not  appear  to  exercise  a  sufficient 
influence  on  the  profounder  eases  to  justify  the  placing  of  a  special  reli- 
ance upon  its  virtues  in  these  instances.  In  the  lighter  forms  it  may  be  of 
some  special  value.  It  should  tie  recalled  that  in  the  giving  of  this  drug 
for  a  long  time,  or  in  doses  of  unusual  size,  instances  of  thrombosis,  with- 
gt  other  apparent  causes,  have  happened,  giving  rise  to  the  notion  that  in 
"ome  eases  at  least  a  dangerous  degree  of  coagnhihility  may  be  caused  which 
_of  itself  alone  might  outrank  in  significance  the  reasons  for  moderation. 
fright,  who  first  suggested  its  use,  pointed  out  the  fact  that  if  given  too 
freely  or  for  longer  periods  tlian  three  or  four  days  diminished  coagula- 
bility might  follow.  Evidently  further  light  is  needed  in  this  regard.  The 
comparative  coagulation  time  of  tlie  blood,  taken  before  and  after  its 
employment,  is  a  guide  by  which  the  eflkiency  of  the  drug  may  be 
estimated. 


•  The  Boston  Medicftl  and  Suffrieal  Journal.  March  5th,  1003. 

f  Araeritau  Med,  page  813.  November^  100*1  (Martin  and  Pennington). 
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The  Styptics, —  Cold  and  hot  water  are  eniployeti  to  check  oozing  of 
blood,  even  if  the  hleeding  be  of  an  active  type.  Formerly  the  crtld  was 
used  exclusively,  luid  the  suggestion  of  the  use  of  hot  wuter  for  this  pur- 
pose, except  io  greatly  depressed  subjects,  caused  ominous  frowns  to  gather 
on  the  brows  of  experienced  priictitioners.  Once,  within  the  easy  recoller- 
tion  of  the  writer,  a  celebrated  obstetrician  vetoed  the  graduation  of  a 
student  who  ventured  to  express  the  then  somewhat  premature  opinion  that 
intra* uterine  injections  of  hot  water  were  a  suitable  treatment  for  post- 
partum haemorrhage.  Latterly,  however,  the  use  of  hot  water  for  the  arrest 
of  hemorrhages  has  almost  entirely  superseded  the  cold.  If  water  as  hot  as 
tlie  hand  can  well  bear  (118"^  F.)  be  freely  applied  to  a  cut  surface,  it  not 
only  acts  as  a  b«:^mostatie  but  also  exercises  an  aseptic  effect  on  the  tissues. 
If  a  large  sponge  saturated  with  hot  water  be  pressed  against  an  oozing  sur- 
face, the  styptic  effect  is  usually  prompt  and  salutary. 

Solutions  of  siibsulpliate  of  iron,  alum,  tannin,  and  resin,  etc,  were 
much  more  frequently  applied  to  bleeding  surfaces  formerly  than  at  pres- 
ent The  inorganic  styptics  can  be  applied  directly  or  in  aqueous  solutiona 
of  various  strengths;  the  organic  ones  are  usually  liquefied  in  ether,  alcohol, 
or  chloroform  and  then  applied.  The  i^mployment  of  these  agents  for  the 
arrest  of  h^morrhago  from  a  wound  is  not  to  be  countenanced  until  all  other 
means  have  proved  futile.  Their  inconsiderate  introduction  into  a  wouud 
disguises  the  presence  of  foreign  bodies,  renders  cleansing  imperfect,  and 
destroys  the  possibility  of  prompt  uuion,     CoUodion,  when  dissolved  in  ether 

and  applied  to  the  already  united  lips  of 
a  wouud  by  means  of  a  camel's-hair  pen- 
cil, not  only  controls  oozing  but  aids  pri- 
mary union  by  causing  closer  coaptation 
of  the  wound  borders  and  the  exclusion  of 
infecting  agents.  Styptic  collodion  with 
or  without  a  small  amount  of  iodoform  in 
the  solution  is  better,  possibly,  than  the 
plain  collodion  for  the  purpose. 

The  Position.— The  elevation  or  flex- 
ion of  a  limb  (Fig.  71)  impedes  its  circu- 
lation, especially  that  of  the  more  distant 
portions  of  the  body,  and  therefore  cor- 
respondingly lessens  the  degree  of  haemor- 
rliage  of  tliese  parts.  The  rever'se  of  thia 
principle  counsels  the  lowering  of  tlie  head 
if  the  patient  be  prostrated  from  the  loss 
of  Wood. 

The  Bandages.— The  band»iges  can  be  divided  into  two  distinct  classea, 
the  inelastic  and  elastic,  lite  invlasttv  variety^  the  ordinary  roller  bandage, 
is  well  adapted  for  the  arrest  of  capillary  and  venous  oozing  when  applied 
firmly  to  the  bleeding  part.  Under  these  circumstances  the  interf position 
of  an  abundant  amount  of  gauze  or  absorbent  cotton  eqiuiltzes  the  pressure 
of  the  bandage  and  adds  correspondingly  to  the  comfort  of  the  patient. 
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Ftow  74.— Foroed  flexion  of  tt»©  kneu 
tfft  teiDportry  artf^t  of  hivraor- 
rhage  in  the  poptit^al  »imc«. 
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The  elastic  bandage^  of  which  Esinarch  h  the  inventor,  is  composed 
of  elas'tic  wd^lnii^  of  ilir  wiilfli  of  an  ordinary  roller,  and  of  sufficient 


Fio.  76. 

Elastic  hMiidage 
applied. 


Fig.  75. — Elastic  biiiRlii^ee. 

length  to  meet  the  rtK|iiirements  (  Fig*  75).  It  is  ap- 
plied firudy  to  tlie  limb  in  a  spiral  manner  from  the 
digital  extremity  (Fig.  7<i)  to  a  good  dis^tanee  above  the 
point  of  operation,  and  then  it   is  supplemented  \\y  a 

I  rubber  eord  or  strap  pa^^^ed  firmly  around  the 
limb  at  this  point  held  by  forceps,  a  clasp,  or 
hook  adapted  to  that  speeial  purpose  ( Figs. 
77,  78,  and  7?>).  The  bandage  is  then  re- 
moved by  unwinding  it  from  above  down- 
ward.    After  the  removal  of  the  bandage  the  limb  will  have  a 

^-  cadaverous  aspect,  being  entirely 
«b»void  of  blood,  and  the  neee-sary 
operation  can  be  performed  and 
the  wound  dressed  without  the 
least  hiemnrrhage.  However,  this, 
like  many  other  useful  ones,  has 
objectionable  features.  Tlie  re- 
moval of  the  bandage  and  the  cord 
is  often  followed  by  a  vigorous  and 
persistent  oozing;  its  application 
may  force  into  the  circulation  dele- 
terious agents  which  form  the  basis 
of  septic  or  other  disease.  Its  use 
may  temporarily  paralyze  the  part 
to  which  it  was  applied,  and  cause 
transient  disturbances  of  the  gen- 
eral circulation.  These  latter  are 
not,  however,  sulTiciently  important 
to  contra- indicate  its  employment. 
In  amputation  of  an  extremity  for 
gangrene  due  to  diseased  vessels, 
Ik..  77.— Nicabe's  compression  band.        the  elastic  bandage  should  not  be 
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Fig.  TS.^FouIis  s  fastening  in 
position. 


applied^  since  the  pressure  will  crush  the  stiffenofl  capillaries  and  otherwise 
impair  ihe  initritiou  of  the  limli.  Digital  pressure  of  the  vessel  only 
should  hti  employed  in  these  cases.     The  tendency  to  severe  oozing  is  an 

ohjiictinn  whicli  must  stand 
against  the  use  of  this  agent; 
Imt  its  power  to  force  improper 
proiluetrf  from  Jiseased  or  in- 
jured part.s  into  the  general 
circulation  can  be  obviated  by 
omitting  the  application  to  those 
parts — that  is,  iiy  raising  the 
limb  and  holding  it  till  well  de- 
pleted by  the  force  of  gravity, 
then  applying  the  bandage  to 
the  sound  parts,  below  the  seat 
of  injury  or  disease,  and  pass- 
ing very  lightly  over  or  omit- 
ting altogether  these  parts  on 
the  way  up  to  flie  seat  of  opera- 
tion, and  then  using  the  rubber 
band  as  before.  It  is  adapted 
to  the  aeconiplishnient  of  an- 
other very  important  purpos<j — -that  of  forcing  the  blood  of 
the  extremities  into  the  circulation  of  the  trunk  in  cases  of 
extreme  prt>5»tratiou  from  luemorrhage.  The  control  of  bleed- 
ing in  o])erations  on  the  seal(>  can  readily  be  secured  l\y  a 
rubber  tube  and  forcipressure,  as  indicated  in  Fig,  80,    On 

page    226,    under         p^fj.  70, 
cirsoid        growth,    Foulis'sfrist^n- 
11  i_    1        ing  with  mt>' 

ci^ntrol    was    had      ber  cord, 

by  the  writer  years 
ago  by   a   rubber   band.      Mar- 
tins  handttffv  (Vl^.  HI)  is  sim- 
ply a  rubber  roller,  and  is  used 
to  meet  the  same  indications  as 
the  former.    It  can  be,  however, 
more  readily  cleanse<l  than  the 
webbed   one,   and    in   this   par- 
ticular is  preferable  to  it.   Solid 
rnhhtr  rinffs  of  a  sni table  size  to  pass  finnly  over 
an  extrij'mily  have  km  used  as  a  substitute  for  tbe 
rubber  roller.     In  connection  with  the  digits,  and 
even  the  foot,  band,  and  wrist,  they  act 
*iuite  well,  but  bave  not  as  yet  entered 
into  common  use. 

Th  t*  Co  m  presses .  — Two  k  i  n  d  s  of  com  - 
presses  are  in  common  use:  the  simple 


Fio.  80,— RuHlK^r  tube  rontrol. 


Fiu.  SL — Martin'jj  bfindAgi*. 
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and   graduated.     The  simple  compress  conBists  of  several   thicknesses  of 

cloth,  or  other  Biiitable  material,  folded  in  small  dimeiisiona  ;  it  is  then 
placed  over  the  vessel,  or  upon  the  part  where  pres- 
sure is  deaired.and 
held  ill  position  by 
a  tightly  drawn 
bant! age  uv  a  broail 
.strip  of  adhesive 
]>laster.  The  grad- 
uated camprt'.^'s 
may  be  formed 
like  an  inverted  pyramid  or  cone,  or  may  be  oblong 

(Figs.  82,  83,  84)*  Its  apex  should  be  tirni  and  unyielding,  to  give  an  equal 

and  constant  pressure. 

This  compress  can   be 

made  of  superimposed 

layers  of  cloth  on  anti- 

sejitic   ganze,   or   other 

suitable    material,   and 

of  a  si^e  and  shape  to 


Fig.  ^2.  — PyraiiU4bil 
cum  pies."*. 


Fi^i.  83. — Oblong  coiupresji. 


Pkj.  B4, — f'onical  compress. 
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form  a  symmetrical  structore,  It  is  employed  to  make  pressure  upon  the 
deep-seated  vessels  of  soft  parts,  and  to  arrest  haemorrhage  within  a  deep 
wound  or  cavity.  Care  must  be  taken  to  properly  adjust  it,  else  it  may  im- 
pede venous  return,  or  cause  pain  from  pressure  upon  large  nervous  trunks. 

The  Digital  Pressure. 
— Digital  pressure  is  the 
most  available  of  all  the 
compressing  haBmostat- 
ic8.  It  ia  constantly  at 
hand,  and  often  mtui- 
tively  seeks  to  arrest  the 
flow  of  blood.  It  is  only 
necessary  to  add  the  in- 
fluence of  a  sensitive  fin- 
ger and  a  sensible  brain 
to  a  knowledge  of  where 
and  how^  to  apply  the 
force,  to  render  this  form 
of  pressure  of  inestimable 
value.  The  vessel  shoo  Id 
be  pressed  against  some 
firmly  resisting  part  lying 
near  it,  as  against  a  bone. 
If  the  bone  be  deeply 
seated,  the  vessel  must  be 
pressed    toward    it   (Fig. 
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Flo.  85,^ — Digital  pressure  on  fenioml. 


85),  i»nk»ss  the  limb  can 
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Fio.  B6.— Digitttl  compression  of  the  brachial  A^inst 
the  bone. 


be  grasped  bo  as  to  bring  the  ends  of  the  fingers  against  the  yessel.  If 
blood  flow  from  an  open  wonnd,  direct  pressure  should  be  made  upon  the 
bleeding  point  with  one  bund,  wliile  the  other  hnsLena  to  conqtresa  the  main 
artery  above  the  point  of  liamiorrhage*  It  is  not  necesj^iiry  to  use  great  force 
to  interrupt  the  blood  current;  moreover,  to  do  so  tires  the  arm  and  hand, 
and  causes  the  patient  much  jmin ;  iisv>i  just  force  enough  to  interrupt  all 

blood  flow.  The  thumb 
of  the  right  hand  is  the 
best  digit  to  apply  at  first; 
afterward  it  may  Ije  re- 
lieved in  various  ways  by 
tlie  alternatt;  aid  of  the  re- 
maining fingers  (Fig.  8*>) 
and  thumb  of  the  surgeon 
or  those  of  others  who 
arc  present  If  second- 
ary hemorrhage  b©  antici- 
pated, or  have  occurred, 
the  proper  point  for  com- 
pressing the  vessel  in- 
volved most  be  indicated 
byaome  indelible  substance,  so  that  in  case  of  a  sudden  bleeding  an  attend- 
ant can  apply  promptly  the  necessary  pressure.  With  this  object  in  view, 
the  attendants  must  be  instructed  in 
the  details  of  making  the  pressure, 
and  be  thoroughly  acquainted  with 
the  necessity  of  constant  vigilance 
and  of  instant  and  effective  action. 

The  circulation  of  a  vessel  that  is 
inaccessible  to  proper  digital  com- 
pression, as  the  subclavian,  c^an  be 
controlled  often  by  the  handle  of  a 
key,  or  by  a  short  crutch,  and  the 
applied  extremity  of  either  should 
be  covered  with  some  soft  material, 
to  prevent  injury  to  the  vessel  and 
the  superimposed  soft  parts. 

The  Instrumental  Pressure.  — 
Under  this  heading  are  included  the 
various  forms  of  tonrniquets  and  such 
other  devices  as  are  not  directly  con- 
nected with  the  adjustment  of  iiga-  „,  „,  „  ,.,,  ,  .  , 
lures  to  bleeding  vessels.    The  toiirni- 

qnet  commonly  ukmI  whh  devised  hy  Petit,  and  it  is  no  douht  familiar  to  all 
{Fig.  8T),  It  shouhl  Ik*  cauliouhly  Jjpplicd,  with  the  pre^isure  so  din-eted  as 
to  crowd  the  ve*^^el  against  the  bone  when  possible  (Figs.  SS  and  8^>).  A 
simple  and  effective  tourniquet  can  be  extemporized  by  placing  a  roller 
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bandage  over  tlit-  site  of  the  vt^sd  and  confining  it  in  poRition  by  a  hand- 
ki-n^hief  pasR'd  nroiind  the  limb.  If  the  handkerchic»f  be  then  tied  and 
twisted  by  a  stick,  the  circulation  will  be  controlled  (Fig.  90), 


} 


Pio.  88. — Tourniquet  applied  to  femoml.  Fin.  89.— Tourruquot  applied  to  brachial 

Davy^B  Lever ^  an  implement  devised  by  the  surgeon  whose  name  it  bears, 
formerly  often  employed  for  the  especial  purpose  of  controlling  hiemor- 
^age  in  amputations  at  the  hip  joint.      The  instrament  is  turned  from 

ebony,    and    is    froui 
I  eighteen     to     twenty  I  I  .  / 

inches      in       length. 

The  surface  is  smooth, 

and      its      extremities 

rounded  ;     its    largest 

diameter  is  about  five 

eighths  of  an  inch.    It 

can    be  graduated    so 

that  the   surgeon   will 

be  able  to  estimate  the 

exact  extent  of  the  en- 
trance into  the  bowel. 

Its    shape     hiis    been 

variously    modified   to 

meet  the  requirements 

suggested  by  its  moitj 

extended  use*     It  is  parsed  up  the  rectum  in  the  direction  of  that  canal  a 

suflieient  distance  to  make  pressure  on  the  common  iliac  artery  at  the  side 

from  which  the  limb  is  to  be  removed.     The  upper  extremity  of  the  lever  is 


\ 


Fm*  90,— Improvised  tourniquet 
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then  carried  to  the  riglit  or  left,  as  the  case  may  be,  Rufficiently  to  lie  be- 
tween the  bodied  of  the  hmibar  vertebrse  and  the  psoas  magniis  niiiscle. 
The  lower  extremity  of  the  lever  is  then  raised  so  as  to  briog  the  requisite 
pressure  to  bear  upon  the  vessel  (Fig.  Dl). 

Til  is  imp  lenient  has  been  employed  with  signal  success.     It  can  be  more 
safely  applied  at  the  left  than  at  the  right  6ide  of  the  body,  hecsnse  the  left 


Pro,  0l»^Dary*B  lever  applied. 

iliac  artery  is  nearer  to  the  rectum  than  is  the  right.  The  introduction 
should  be  preceded  by  an  injection  of  sweet  oil  into  the  rectum,  after  which 
the  lever  is  cautiously  introduced  and  held  in  position  by  a  gentle,  though 
firm,  upward  elevation  of  the  free  end,  thereby  causing  the  perineal  tissues 
to  act  as  a  fulcrum.  The  free  extremity  is  then  pressed  against  the  opposite 
thigh,  and  carefully  held  in  position  during  the  operation.  If  unnecessary 
force  be  used,  the  gut  may  be  torn  or  perfonited, 

Trendelenburg's  Rod. — ^Trendelenburg's  rod  is  used  for  the  same  purpose 
as  Davy's  lever,  but  in  an  entirely  different  manner  (Fig.  f>*2).    The  soft 
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parts  are  transfixed  by  this  rod  at  sncb  a  depth  as  to  ioelude  the  whole 
thickness  of  the  proposed  flap.  A  strong  rubber  cord  is  then  passed  over 
the  extreoiities  of  the  rod  with  sufficient  force  to  compress  the  vessels  in  the 
tissues  above  it.  The  flap  can  tlien  be  made  and  the 
vessels  ligatured  without  loss  of  blood,  after  whieb  the 
rod  is  withdrawn  and  the  remaining  flap  made  in  a 
similar  niauner. 

The  preceding  method  ilhistrates  the  use  of  trans- 
verse elastic  pressure  as  associated  with  the  triinshxion 
of  a  limited  amount  of  the  soft  tissues  by  a  sharp  rod, 
for  the  purpose  of  securing  bloodless  operations. 

Somewhat  recently  Dr,  Wyetb  has  brought  forward 
a  wise  modification  of  this  means,  which  consists  of 
circular  elastic  compression  of  the  entire  limb  associ- 
ated with  pin  or  skewer  transfixion  of  the  soft  parts, 
for  the  same  purpose.  This  method  is  superior  in  all 
respects  to  the  last  two  preceding  ones,  and  which  it 
has  supe needed.  Since  the  details  of  the  plan  are  di- 
rected to  amputation  at  the  hip,  their  description  will 
appear  under  that  title  (page  54;^  et  ,^t'f/.). 

The  Acupressure^ — ^ Acupressure  for  the  control  of 
hiemorrbage  was  devised  by  Sir  James  Y.  Simpson, 
and  is  used  much  less  than  formerly.  It  is  applied  in 
many  ways;  the  methods  of  the  application  may,  how- 
ever, be  reduced  practically  to  two  in  number:  ane^ 
where  the  pin  is  carried  through  the  soft  parts  ufider 


\ 


~i 


t-- 


Fm.  93. 

Pin  above 

vessel 


Fto.  94. 
Oblique  inser- 
tion of  pin. 


Fig.  95. 

Pin  beneftth 

vessel. 


Fio.  n 
Trendelenburg's  rcwL 


the  vessel,  and  the  point  elevated  and  put^hcd  through  at  an  angle  sufficient 
to  cause  it  to  tightly  close  the  lumen  of  the  artery  by  pressing  the  vessel 
against  the  overlying  tissues  (Fig.  05). 

If  this  means  he  not  effective,  additional  pressure  ctin  k^  made  by  passing 
lieneath  each  extremity  and  obli*|uely  above  t!ie  pin  several  turns  of  cotton 
yarn  or  of  the  ordinary  silk  ligature.  Thr  of  her  wvlhud  is  tlic  reverse  of  the 
first,  the  pin  resting  upon  and  pressing  the  vesse!  downward  upon  the  deep- 
seated  tissue,  instead  of  upward  against  the  sujierficial  (Figs.  1K^  and  J^l ) . 
Acupressure  is  often  employed  to  arrest  lia-uiorrhage  from  sniatl  branches  of 
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Fro.  9<L^Biick'a  needle  conductor. 


the  palm  of  the  hand  and  in  other  similarly  constituted  strnctnres.  The 
distance  from  the  open  end  of  the  vessel  to  the  point  at  which  the  pressure 
is  applied  depends  on  the  size  of  the  vessel — if  large,  within  one  half  inch  ; 
if  smaller,  the  distance  is  lessened  proportionately  to  the  size. 

The  introduction  of  the  pin  can  be  facilitated  by  the  aid  of  Buck's  pin 
conductor  (Fig.  9^1),  wiiich  when  passed  beneath  the  vessel  and  ont  through 

the  integument  at  the  oppo- 
site side  will,  on  withdrawal, 
properly  place  the  pin,  pro- 
vided the  point  of  the  latter 
be  well  inserted  into  tlie  o|Kin 
end  of  the  instrument  A 
surgical  needle^  curved  or 
straight,  according  to  situa- 
tion, can  be  passed  beneath  a 
vessel  and  caused  to  effect  the 
closure  in  a  similar  manner 
as  with  the  pin. 

Circu m elu s io «,  torsodu - 
siofiy  and  reiroclusion  are 
Tariations  in  the  method  of  pin  pressure  arising  either  from  twisting  or 
compressing  the  caliber  of  the  vessel.  Tliese  methods  seem  to  possess  but 
one  distinct,  practical  advantage  over  occlusion  by  catgut  ligature — viz.,  they 
can  be  more  safely  practiced  on  vessels 
with  brittle  coats  due  to  atheromatous 
and  other  changes.  The  minute  descrip- 
tion of  the  various  modifications  of  acu- 
pressure can  be  found  in  the  text-books 
and  medical  dictionaries  of  the  day. 
The  pins  are  made  of  gold,  silver,  steel, 
and  iron,  are  of  various  lengths,  have 
metal  or  glass  heads  and  differently 
shaped  points.  A  further  description  or 
an  illustration  of  them  is  not  necessary, 
since  they  can  be  rejidily  and  satisfac- 
torily ordered  from  the  venders  of  sur- 
gical supplies.  Shawl  pins,  ordinary 
pins,  and  needles  can  be  safely  substi- 
tuted if  required  by  the  exigencies  of 
the  case. 

The  Torsion, — Torsion  consists  iu 
thoroughly  isolating  and  drawing  down 
the  end  of  the  vessel,  seizing  it  firmly 
with  a  forceps  about  half  an  inch  above  its  extremity,  and  twnsting  the  end 
several  times  with  another  forceps  till  the  resistance  of  the  vessel  is  over- 
come (Fig,  07), care  being  Uiken  not  to  twist  it  off.  The  blood  is  then 
allowed  to  impinge  upon  the  twisted  portion  before  the  vessel  is  released,  to 


Fio.  07. — Torsiott  of  an  artery. 
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test  the  completencBs  of  the  cKrhision.  Tht^  twisting  produces  a  mutilation 
and  brofikintr  up  ^f  the  coats  of  the  vt?K«eU  which  t  lottos  itb^  oahber  awl  caiitn^^s 
a  rapid  fornintinn  of  tlii'  internal  clot.  It  is  evident,  if  the  coats  be  diseased 
and  hrittle,  that  much  caution  is  necessary  in  twisting  them,  otherwise  a 
;?ood  basis  for  the  occur  rcrue  of  second  a  ry  hBDniorrluige  wil!  be  established. 
Torsion  forceps,  wliich  couibine  in  one  iustruutcnt  the  holding  and  twisting 
forceg,  have  been  reeommended,  although  not  commonly  employed  (Fig. 
U8).  Torsion  as 
a  substitute  for 
ligaturing  is  not 
considered  with 
favor 


Pig.  ©8. — Hewson's  torsion  forceps. 


much  favor  in 
this  country  ex- 
cept in  individ- 
ual instances.  It  is  commonly  employed,  however,  to  close  tlie  small  bleed- 
ing points  seen  on  the  surface  of  fresldy  cut  wounds,  and  when  thus  em- 
ployed rarely  more  than  a  single  forceps  is  used  for  the  purpose.  Only 
the  end  of  the  vessel  sliould  Ik*  seizi'd,  to  avoid  the  unnecessary  twisting 
and  devitalization  of  the  contiguous  tissues. 

Ths  Forceps,  Serre-fincs,  and  Tcmwnla, — Since  these  instruments  are 

closely    associated    in    com- 


mon usefulness,  they  can  he 
spoken  of  in  connection  with 
each  other.  The  spring- 
catch  fenestrated  forceps, 
now  rarely  used,  is  the  best. 
There  are  two  patterns  of 
thc^se  —  Liston-g  (Fig.  09), 
and  those  devised  by  Hamil- 
ton  (Fig.  100), 

The  expansion  of  the 
fenestrated  extremity  carries 
the  ligature  around  the  ves- 
sel, rendering  it  practically 
impossible  to  tie  the  end  of 
the  instrument,  as  in  the 
(*ase  of  the  Liston  forceps. 


Fio.  00.— Listorrs  spring-calcli  feDCst rated  artery 
forct^pe. 


Fio.  10€.— Oafrultoa's  (F.  IL)  artery  forceps. 


Liston's  mouse-tooth  forceps  (Fig.  101 ),  while  it  is  not  suitable  for  the 
eonmion  purpose  of  catching  hl<^ding  vessels,  ig  nevertheless  of  great  service 
in   securing  hleeiling   points  on   flat 
surfaces,  especially  when  surrounded 
hy  dense  tissues. 

The  si»rre-fine  forceps  is  of  great 
utility  in  the  control  of  bleeding 
points  during  an  operation.  It  can  l)e  easily  and  fpiiekly  adjusted,  and  by 
its  continued  pressure  on  the  coats  of  the  small  vessels  the  necessity  of  suh- 
eequcnt  ligaturing  may  l>e  obviated.    It  is  used  to  catch  and  control  bleed- 


Fiu.  10 L — Liston^s  mousG-lootb  forceps* 
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ing  points  to  whkh  the  application  uf  a  \v^i\ti\rp  is  impracticabk\  suul  is 
(jfk'U  allowed  to  reiiuiin  on  tlu*  vessels  till  nil  (Innger  of  lilwrling  hm  niib- 

sidu^L  Therv  niv  si-vrral  va- 
rieties of  those  instrumenttj — 
tlie  forceps  sern^line,  which 
is  thr  largest  (Fig,  l(r>),  is 
jidriiirably  adapted  to  t'«rii- 
irolling  large  vessels,  and  on 
aeconnt  of  its  seizing  and  n> 
taining  power  can  W  ntiliz.ed 
in  gras]>ing  ai»d  holding  tij?- 
sucs  for  other  purposes,    Tlic 


Fio»  102.— FuHjeps,  serre-fine. 


smaller  j^erre- lines  (Fig.  liy^}  are  used  to  catch 
and  bold  small  biK'ding  ]u>inls  duringopemtion. 

Alilne'fti  serre-tine  forco|)s  (^0  is  closely  allied 
in  principle  t<*  the  Langenbcek  (b)  and  wire 
(r)  serrc-fmes,  and  like  tlieni  it  is  nsefid  for 
cniojjressing  the  divi<Ied  ends  of  smaller  ar- 
teries and  the  trunks  in  their  course  through 
I  he  soft  tissues*  as  the  coronary  arteries  in  the 
o|^»eration  for  hareli]i-  The  compressor  de- 
vised by  (iross  (Fig.  KM)  can  be  attached  to 
the  bleeding  point,  the  handle  unscrewed,  and 
the  blades  permitted  to  remain  until  all  dan- 
ger of  Weeding  bas  ceased. 

The  Teuarulufn  (Fig.  105).^ — The  tenaculum 
is  used  to  pick  up  and  draw  outward  from  tlie  soft  parts  the  open  mouths 
of  vessels.  If  tlie  extremity  of  a  small  vessel  be  too  short  to  he  ligatured  by 
the  aid  of  forceps,  it  can  be  transfi^^cd  along  with  a  small  portion  of  the 


c  h 

rt.  Milne's  R'rre-flne. 

h,  Lajigenbeck^s  serre-fine. 

c.  Wire  serre-fltie. 


Pia.  104, — Gross's  wtery  compressor. 

eonliguous  soft  parts  liy  the  tenaeuluni,  ant!  a  ligature  thrown  around  the 
combined  tissues.     If  a  nick  t)e  made  on  either  side  of  the  tissut^  raisiecl 

hy   the   tenaculum,   the 

ligature    can    be    more 

sec  u  re  I  y     a  p  pi  i  e  d     a  n  d 

the  vesjfiel   more  firmly 

grasped. 

The  Forciprrssurr, — Tht^  iniplenif^tds  l>earing  this  name  are  quite  numer- 

ems*  and  wifbal  ex<'eedingly  ('(licierit      Wliile  there  are  many  deviations  in 

patiern  of  n  minor  degrtH',  and  for  wfdch  distinct  advantages  are  claimed. 


105. — TiiiuonluuK 
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Fig*  106.— Forcipre^sure. 


still  thviiv  variationti  are  often  too  fanciful  to  l>e  ilignifit'd  hy  li^pecial  mention. 
The  t^traight  ami  thv  riirved  (  V\^.  IW)  nm  the  patioms  now  in  eon^tunt  uy*', 
the  curved  perhaps  heing  the  more  fiivored  of  the  two,  heeause  it  has  the 
smaller  hite.  and  ol>&trLiets  less  the  field  and  view  of  the  operator.  The^^e 
instruments  are  strong,  convenient,  serviceable,  and  cleanly,  ami  tluTpfore 
have  superseded  almost  entirely 
the  use  of  the  older  forceps. 
Those  with  blunt  points  are  bet- 
ter aids  in  the  proper  placing  of 
a  ligature  than  are  those  with 
slender  points,  for  obvious  rea- 
sons. The  T-shaped  one  is  some- 
times emjdoyed  to  cheek  oozing 
of  extended  surfaces. 

The  Canien/. — ^CauterVt  wldeb 
was  once  a   common  means  of 

eimtrolling  haemorrhage,  has  now  hut  a  limited  application  for  this  purpose. 
There  are  three  varieties  in  eonnuon  \i,se — the  atiual^  the  thermo'^  and  dec- 
irO'Canteru^fi,  The  actual  cautery  rei|yirett  the  employ luent  of  eautery  irons 
(Fig.  107),  which  should  be  accompanied  by  the  hh>wpipe  and  lamp,  al- 
though they  can  be  heated  by  ordinary  mea&ures.  The  blowpipe  is  hy  far 
the  best  means,  since  during  the  summer  months,  or  in  unfavorablt'  situa- 
tions, or  when  great  haste 
^=^^  is  necessary,  the   domestic 

^  means  of  heating  them  will 
be  inadeipiate. 
^^  7^//  e  r  rn  ic      A  ti  g  io  f  r  ipsy . 

— Downes  combine*  heat 
and  the  angiotribe,  thus 
controlling  hannorrhage  in 
major  operations  in  a  sat- 
isfactory w^ay.* 

Therm  O'Cauiery. — The 
Paquelin  eautery  (consists 
of  an  isolated  hollow  han- 
dle adapted  to  three  mov- 
able platinum  points,  into 
either  of  which  u  continu- 
ous stream  of  benzine 
vapor  is  introduced  by  a 
bul!>   connected   by   a   tube 


Fio.  107.— Actual  cautery,  blowpipe,  and  ironK, 


with  t!ie  bottle  contriining  the  iluid  (Fig.  108),  after  the  cautery  is  heated 
in  the  iiameof  a  spirit  himp.  The  use  of  this  mechanism  brings  the  platinum 
point  quickly  to  the  required  temperature,  which  is  maintained  hy  stiueezing 
Ihe  rubber  bulb.     //  the  benzine  vapor  he  iniroduced  into  the  phihium  point 
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before  the  nipfal  k*?  properly  healed  the  wsirumeni  is  made  temporarily 
unserviceable — a  fact  which  often  lends  to  nmeh  vexation  and  pernicious  de- 
lay. The  range 
of  Dsefolness  of 
this  instrument 
is  more  extended 
than  that  of  the 
former  means  of 
cautery.  It  is 
need  not  only  for 
the  same  pur- 
poses, but  can  bo 
employed  as  a 
cutting  imple- 
ment for  the  re- 
moval of  mor- 
bid growths,  etc., 
when  union  by 
first  intention 
becomes  a  lesser 
consideration 
FT<i.  lON-pft  jurliu^  thormo-cautery*  *^^^  ^*^^  aonoy- 


anee      from      priuuiry 
hiuniorrhage. 

The  Galrajw  Can- 
irrtj.  —  Elect  rit'ity  ii* 
employed  for  tlie  pur- 
poses of  cautery  mueli 
more  frequently  than 
heretf^fnre;  and  thi8  h 
e^peeially  true  in  con- 
neetion  with  the  des?itniction  of  vascular  growths  and  the  removal  of  small 
rualignant  ntHndasms,    The  ingenious  command  that  is  had  of  this  subtle 


Fw.  100.— Uiiiviino-caut<*r>'  battery,  witt*  knife  oloctrodca. 
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Fi 


'Cd 


Fin,  1  ID.— Hand-lamp  for  illummalion. 


agpnt  eriablps  tlu'  surgr-on  to  prrfnnii  many  trivial  o])(rTntitins  witli  btit  little 
])ain  to  the  j/atient  and  inronvt-ninR'e  to  hims^'lf  (Fig.  lOil).  Slomgu  bat- 
teries (Fig-  110)  and  tlieir  adni>lnl)ilit>'  for  Fpeci^d  illuminating  inirpost^g  in 
deep  woiind8,  and  also  the  op|»or- 
tunity  to  nse  the  various  a^soci- 
aterl  devices  of  the  batteriei^  for 
nprrotivc  purposes,  are  of  (Treat 
iinportancc  (Fig.  111).  0. 
999,  VoL  IL 

The  Liffature. —The  liga- 
ture is  by  far  the  best  agent 
for  the  control  of  haemor- 
rhage that  the  surgeon  pos- 
sesses. It  is  easily  portable, 
can  be  readily  applied,  and 
is  always  obtainable  in  some 
form.  Ligatures  are  elassi- 
tied,  according  to  their  na- 
ture, into  the  orgaTik  and 
inorganic.  The  organic 
comprise  the  hernp,  silk, 
and  eatgnt  varieties,  and  for  convenience  should  not  be  less  than  twelve 
to  sixteen  inches  in  length,  ami  longer,  even,  slioidd  eirennistances  require. 
A  ligature  should  l>e  of  snUieient  strength  to  witlii^taotl  the  traction  neces- 
sary to  meet  tlie  demand 
for  its  use.  Its  size  should 
depend  somewhat  tipon  the 
force  to  be  employed  in  the 
tying  and  the  area  of  the 
^at  of  constriction.  The 
refjuisite  force  to  properly 
(seclude  a  vessel  can  not 
be  practically  estimated  by 
ounces,  but  is  largely  a 
matter  of  observation.  The 
traction  should  be  made 
steadily  over  the  ends  of 
the  forefingers  or  thumbs, 
and  without  disturbing  the 
relation  of  the  vessel  to  its 
surrounding  parts  (Fig. 
112).  The  giving  away  of 
the  inner  coat  of  a  vessel 
indicates  that  the  ligature 
is  drawn  sufficiently  tight,  but  this  sensation  is  not  noticeable  except  in  con- 
nection with  the  larger  vessels.  The  firm  apposition  of  the  surfaces  of  the 
inner  coat  without  division  is  adei|uate  for  the  purpose,  but  in   usual 
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Fro.  lit— ITead-lamp  for  illumination* 
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practice  the  complete  flivision  of  tliis  e*»at  is  nificle,  unlcs^s  tlie  vessel  be  large 
or  miTch  diseiiseil,  wlieu  the  ftH'iiuT  pni^tice  'n^  repmled  ihe  safer,  as  it  h  fol- 
lowed less  fieipii'utly  by  jiccoiulary  liicDiorrluiirc,  Ureal  emit  ion  is  Lo  Ix.' 
exereised  to  prevent  otlier  List^ueH  tluui  the  walls  of  ttie  vessel  from  Ix'ing 
included  in  the  grasp  of  the  liguturc,  but  when  the  vessel  h  diseased,  not 

infrequently  small 
portions  of  contig- 
nous  soft  tissues 
are  taken  in  to  pre- 
vent undue  sever- 
ance of  the  arterial 
walls.  In  such  in- 
stances two  liga- 
tures can  be  ap- 
plied   a    short    dis- 

Fio.lta-Tjmg  a  ligature.  ^^^^^'*^    ^P^^^*-       "1'**^ 

first  one  is  apph'ed 

near  the  end  of  the  vesi^el  and  firm  enough  to  close  the  In  men  entirely.  The 
second  aliove,  tight  enough  to  nearly  arrest  the  tlow  of  t>lood.  The  second 
one  protects  the  tirst  from  undue  impulse,  and  hctwinn  the  two  a  vhd  is 
quickly  formed.  The  writer  has  practiced 
this  plan  in  several  instances  in  greatly 
diseased  arteries,  with  prompt  and  per- 
manent elosnre  on  each  occasion.  If  si 
nerve  be  tied  in,  the  patient  may  be  tor* 
mented  hy  pain,  which  nmy  not  cease  even 
with  the  disaiJ]>earunce  of  the  constrict- 
ing  agent. 

Knots. — Tlie  security  of  the  ligature  depends  very  much  on  the  kind  of 
knt^t  employed  in  the  tying.     All  knots  are  insecure  unless  carefully  tied. 
The  surgeou's  or  ihr  friction   hnot  is  formed   by   making  two  turns 
of  the  ligature  at  the  first  loop  instead  of  one   (Fig.  IKi),     It  will  not 
slip  if  it  has  l>een  drawn  tightly;  it  is  wisely  employed  in  tying  a  ves- 
sel beyond  the  sight 
t^^^^^^^^g^^^^^    ^^^^^^^^^^^^^   ^^    ^^^^   surgeon,    be- 
^^fc^^^^fci^^^  TP^^^^^'^^B      *-*iuse   then    the    first 

^^^^^^^^^^^  ^^^^^^^^^^m     ^^'"^y  ^^^P  without  his 

■  11  I     I^Tiow  ledge.      therelty 

^^  M  ^L  M     resulting    in    an    im- 

I         ^^^^^^^^^^F  ^^^^^^^^^^      jHTfect  closure  of  the 

I         Kiu.  111.— KceX  knot,  P^ia.  llfj.— Uniimy  kiioL      vessel.     It   is   proper 

to  say,  however,  that 
when  this  knot  is  supplemented  by  turns,  two  ehonld  lie  employe^l,as  a  single 
turn  tends  to  cause  relaxation  of  the  first  two  and  thus  lessens  its  s<vurity. 
It  sonietinies  hapjX'Us.  when  a  silk  ligature  is  sal  united  witli  blood  or 
other  fluid,  tlun  tlu'  lirsl  It/ilf  of  the  knot  can  not  be  drawn  as  tightly  as  it 
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Fig.  no,— First  step  in  lying  reef  knot. 


should,  owing  h)  tin*  Iniiding  of  the  thread;  thus  an  insecure  fastening 

k  made,  even  when  it  is  rurtitied  hy  overlying  turns. 

The  Reef  or  Square  Knot* 
— This  form  of  knot  is  com- 
monly emjdoyed  in  tving  a 
vi'sseh  Tlje  reef  knot  (Fig. 
Ill)  is  ea  si  1  y  eon  found  ed 
with  the  '"^  granny  knot'* 
( Fig,  115),  which  is  insecure. 
TIk'  following  detieription  of 
tlie  method  of  tyhig  the  ri*ef 
knot,  taken  from  Ileiith,  is 
too  graphic  to  be  su list itu ted 

by  any  other:  "  The  ligature  i^  luld  in  the  palm  of  the  right  hand,  hetween 

the  tinimb  and  finger;  the  end  is  then  thrown  around  the  forceps  closely 

and  caught  with  the  left  hand,  and 

carried  ueross  tlie  right  thumb  and  ^*^fe§« 

inserted    betwet^n    tin*    third    and  ^-  '^^ 

fourth  fingers  of  the  right  hand 

( Fig.  116).    The  left  at  the  same 

moment  seizes  the  other  end,  and 

the  ends  of  the  threads  are  drawn 

out,   EB  is  demonstrated   in   Fig. 

117.    There  will  now  be  no  diffi- 
culty  in  drawing  the  knot   thus 

formed  tight  with  the  fortfnitrers 

(Fig.  118),  or,  if  preferred,  with 

the  thumbs.    To  complete  the  knot 
by  making  an- 


other   tie,     the 


Fin.  117, — Second  step. 

same  maneuver  is  to  he  effected,  taking  care  always  to 
iK'gin  with  the  opposite  band  to  tlnit  which  Ingan  iH^fore. 
It  is  quite  immaterial  which  hand  biggins  the  first  ]>art  of 
thr  knot,  so  long  as  the  opposite  one  always  begins  the 
second  part;  in  this  way,  with  a 
little  practice,  the  reef  knot  may 
be  unerringly  tied  with  the  great- 
est rapidity."     When   the  knot 
is  coni])!eted  it  w^ill  be  seen  that 
tlie  ends  of  the  ligatures  lie  par- 
allel with  and  in  contact  with  the 
portion    of   the   ligature   which 
surrounds  the  vessel. 
Fig.  118,— Third  step.  Great   care   should   l>c   exer- 

eis«^d  after  the  proper  tightening 
of  the  first  fold  of  the  kinjt  not  to  disturb  it  l>y  making  the  ends  tense 
during  the  tying  of  the  si^cond  part,  for  if  the  first  part  he  then  loosened 


84 


OPERATIVE  SURGERY. 


Fro.  119.— Staffordshire  knot* 


and  the  loosening  jmps  unnoticed,  the  placing  of  the  second  purl:  will  make 
the  completed  knot  very  inj^eenre.     Catgut  can  be  tied  with  the  surgeon's 

or  the  reef  knot,  bill  it  is  les^  sennre  than  silk. 
Therefore,  wlien  eatgnt  h  apphed  to  a  large 
vessel  an  additional  tie  should  l>e  given^  irre- 
spective of  the  kind  of  knot. 

The  Staffordshire  Knot  (Fig,  119).— The 
Stalfordshire  knot  is  used  in  tying  pedicles. 
Tt  is  formed  by  carrying  the  ligature  through 
the  pedicle  and  returning  the  needle  so  iis  to 
leave  a  lno|»  at  the  distal  side.  The  loop  is 
then  slipix?d  over  the  pedicle  and  the  free 
entls  are  carried  one  aliove  it,  the  other  below, 
where  they  are  tied  together  with  a  reef  knot. 
This  knot  may  slip. 

The  elaborate  studies  of  Ballanee  and  Ed- 
munds of  the  question  of  knots  and  their  tying,  especially  of  the  larger 
vessels,  emphasize  in  no  uncertain  manner  the  importance  of  the  use  of 
their  "  stay  knot.'^ 

The  Floss'SiUi  Statf-Knot,—Thh  variety  of  knot  is  made  as  follows: 
Carry  around  the  vessel  two  ligatures  of  soft  floss  silk,  lying  side  by  side 
and  parallel  with  each  other  (Fig.  I^^O)  ;  tie  each  independently  with  equal 
force,  half  of  a  square  knot,  using  sulTieient  traction 
to  firmly  coapt  the  inner  walls  of  the  vessel  without 
cauging  rupture,  hut  arresting  entirely  the  flow  of 
blood,  grasp  conjointly  the  ends  of  the  ligatures  at 
either  side  of  the  vessel  and  gently  tigliten  the  half 
knots  if  practicable.  Complete  the  tying  by  uniting 
the  two  ends  at  each  side,  and  u.sing  tbeni  as  one  in 
finishing  the  knot.  The  innomiusUe  can  he  wistdy 
ligatured  by  this  raethoil  of  tying  (Figs.  207,  308). 
Catgut  and  other  agents  for  ligaturing  are  employed 
in  a  similar  way*  using  two  or  more  strands  for  the 
purpose,  according  to  tlie  size  of  the  vessel  tlie  degree 
of  force  of  the  circulation,  and  the  structural  in- 
tegrity of  the  coats.  However,  the  floss-silk  knot 
is  softer  than  that  formed  by  the  preceding  firmer 
agents,  and  therefore  less  liable  to  cause  unequal  pressure  of  the  constricted 
vc^el  and  the  greater  danger  of  hamiorrhage  that  attends  their  use. 

The  atrophy  of  the  inner  coats  of  vessels  caused  by  the  compression  of 
the  ligatures,  when  not  attended  with  division  of  these  structures,  is  variable, 
being  modifltxl  in  its  extent  by  the  degree  aiul  the  area  of  the  compressing 
force,  also  by  the  actual  state  of  the  circulation  in  the  tisiitues  themselves. 

It  will  be  notcil  (page  162  ri  meq.)  that  in  ligature  of  the  innominate 
this  variety  of  knot  is  espetially  indicated,  and,  nmreover,  it  is  not  at  all 
uncertain  that  in  the  successful  outcomes  of  ligatures  of  this  important 
Vessel  the  stay-knot  of  Balhmce  and  Hdmunds  has  contributed  no  unim- 


Fio,  120.— The  l!o«»-silk 
tiUiy-ku*»t.  a.  Thetoin- 
bined  fold,  cftuipleled 
knot,  6,  The  iiulo- 
fjcmlent  siiiglo  fulds. 
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portant  factor  to  the  manner  of  the  application,  also  no  insignificant 
amount  of  the  favorable  features  of  spinal  cases  can  be  justly  attributed. 

The  difficulty  of  the  removal  of  deep-seated  ligatures,  especially  when 
connected  with  pedicles,  is  not  a  new  or  trifling  matter.  Dr.  Grad  has  de- 
vised the  following  ingenious  and  excellent  plan  for  the  loosening  and  re- 
moval of  this  class  of  ligatures  (Fig.  121).  As  will  be  noted  in  the  illustra- 
tion, an  independent  traction  loop  is  included  beneath  each  fold  of  the 

ligature  in  the  tying 
of  the  knot,  and  the 
order  of  the  relation 
to  the  surface  of  the 
respective     loops     is 
indicated  numerically 
by  knots  tied  in  them. 
One  end  of  the  liga- 
ture  is   cut   short  to 
permit  more  readily  the  displace- 
ment by  the  traction  loops.     If 
gentle,  alternate  traction  be  made 
on  loop  Ko.  1  and  on  the  longer 
end   of   the  ligature,  the  third 
fold  of  the  knot  is  quickly  un- 
fastened ;   and    each    preceding 
fold   can   be  untied   by  similar 
traction  direcU  d  in  a  correspond- 
ing manner. 

Silk,  catgut,  kangaroo  ten- 
don, silkworm  -  gut,  horsehair, 
and  silver  wire  constitute  the 
standard  materials  now  employed 
for  the  purposes  of  ligatures  and 
sutures.  The  last  three  are  rare- 
ly used  as  ligatures,  except  to 
meet  fancied  or  emergency  de- 
mands. Silk  and  catgut  are 
the  standard  ligatures,  kangaroo 
tendon  being  rarely  employed 
for  the  purpose. 

Silk, — Silk  is  employed  constantly  in  various  forms  and  sizes  for  liga- 
turing and  suturing.  It  is  fitted  especially  for  integumentary  and  intestinal 
sewing,  and  the  ligature  of  pedicles  and  other  large  masses  of  tissue.  When 
employed  for  intestinal  suturing  the  black  silk  is  advisable,  as  it  can  be 
easily  seen  and  accurately  placed.  Silk  as  a  ligature  has  the  following  advan- 
tages: It  is  cheap, easily  obtained  and  sterilized,  readily  applied,  and  remains 
firmly  fixed  if  properly  tied.  Ito^ever,  it  is  comparatively  readily  infected 
both  within  and  without  the  wound,  and  the  use  is  frequently  attended  with 
suppuration  of  the  stitch-hole  variety.    Silk  is  sterilized  by  boiling  in  a  one- 
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Fio.  121.^The  Grad  method  of  ligature  removal. 
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per-oml  iif)iitxjiis  solution  of  washing  sodii  for  ten  minutes,  or  by  steaming 
in  a  sterilizor  fur  fifteen  minutes.  It  eim  l>e  tlius  treated  in  skeins  or  while 
womid  lootiely  on  glasi^  spools  or  bobbins  (Figs.  12;;?,  123).  After  washing  out 
the  soda  by  a  few  moments'  immergion  in  pure  boihng  water  the  ligatures 
ean  then  Ix^  properly  preserved  in  sterilized  gluss  tube^  plugged  with  cotton, 
or  in  wide-mouthed  bottles  (Fig.  1*^4)  containing 
alcohol  or  other  proper  antiseptie  fluid.  Strong 
solutions  of  carbolic  acid  are  objectionable  for 


t; 


k 


¥ia.  12Jj. — Silk  on  spools. 


FiQ.  12-2.— Bobbins  for 
ltgaturei$. 


Pio,  124.— Widle-mouthed 
buttle  for  ligatures. 


this  purpose,  since  they  impair  the  integrity  of  the  fiber.     A  strict  surgical 
technique  enjoins  the  use  of  freshly  prepared  silk  on  each  occasion, 

Vatfjttt. — Catgut  is  used  extensively  as  ligatures  and  sutures.  The  beat 
catgut  is  that  which  cornea  from  Germany  in  the  form  of  Tiolin,  guitar, 
or  banjo  strings.  Only  the  very  best  should  be  used.  In  general  it  will 
be  found  that  only  five  sizes  are  required*  Manufacturers  are  in  the  habit 
of  designating  the  size  of  ciitgiit  by  numbers,  and  those  of  different  makers 
frequently  stand  for  different  thicknesses  of  gut— a  fact  which  should  be 
borne  in  mind  when  prepared  catgut  is  ordered  from  a  dealer.  Catgut 
is  the  rival  of  silk  in  surgical  technique,  and  the  question  which  is  the 
better  is  not  yet  finally  settled,  except  in  individual  minds  and  for  special 
purposes.  Catgi]t  is  of  uncertain  strength,  and  therefore  not  at  all  times 
reliable  for  the  ligature  of  pedicles  and  larger  portions  of  tissue.  It  slips 
more  readily  than  silk,  hence  greater  caution  is  needed  in  tying;  it  is  steril- 
ized with  great  difficulty  and  labor,  and  for  these  reasons  may  invite  care- 
lessness and  infection ;  it  is  sometimes  not  easily  obtainable,  and  therefore 
ought  not  to  be  relied  on  too  exclusively.  Catgut  is  less  reliable  for  integu- 
mentary sewing  than  silk,  as  it  causes  more  irritation  and  is  less  durable;  but 
for  the  ligature  of  vessels  and  the  oblit*!ratiou  of  dead  spaces,  properly  pre- 


pared  and  carefully  iipidit'il,  (nt;^ni(  is  the  niosi  iihit*fid  uf  all  agents.  Fow- 
ler, of  Brooklyn,  ]irepaivd  eat;^nit  Ijv  boiling  in  alcohol  fine  honr.  Wlicn 
i^ealed  in  t-inall  glasj?  tnlics  (Pig.  126)  and  tlui^*  Ircated,  ami  ilie  tuhes 
broken  at  Oie  time  of  use  of  the  ligatures,  the  strictest  asepsis  is  secured. 

Pre  pant  lion  ttf  CfiUfni  at  BcUvvnv  lloufnUt},  New  York,  and  its  De- 
pend furies. — Tlic  late  Dn  Charles  ]{iee,  the  eminent  chemist,  and  the 
pharmacist  of  Belli'viic  and  the  Allied  Hospitals,  for  years  prepared  excel- 
lent catgut  as  follows: 

**  Two  kiiida  of  catgut  are  generally  used,  the  smooth  and  the  rowgh. 

"1.  77ie  Smooth  ('aif/7fi,—Thk  is  the  best  qnalitv  of  import-ed  smooth 
banjo  and  violin  strings,  put  up  in  boxes  containing  thirty  strings  each, 
and  of  the  following  sizes : 


DsStQlfATIOM. 


Banjo  1  (IhioDcst) . 

BftDjo  3  , , 

Violin  E. 

Violin  A 

Violin  D  (henviest). 


ATenwQleni^ 
of  each  String. 

674  I 

nches. 

67i 

ii 

67i 

(( 

441 

(( 

44i 

M 

log  atroln  of  each 
strf  og  (raw  >. 


5  pounds* 

8 

18       ** 
24       *• 


**  The  iii'st  three  sizes  are  those  mostly  in  use.  Each  string  or  coil  is  tied 
in  two  places  with  silk,  which  should  be  white,  not  colored,  because,  if  colored, 
the  tint  will  be  more  or  less  transferred  to  the  catgut 
when  boiled  with  ether  or  alcohol. 

"2.  The  Bough  CalgiiL  —  Thh  is  the  kind  for 
clockmakers'  and  jewelers'  use.  It  is  usnally  in  strings 
of  five  metres  in  length,  of  varions  thicknesses,  and 
tied  with  itself.  The  smaller  sizes,  Nos.  00,  0,  1,  2, 
and  3,  are  those  most  generally  in  use. 

"If  smooth  catgntis  to  be  boiled  in  ether  or  strong 
alcohol,  the  string  of  silk  with  which  it  is  tied  need 
not  be  removed,  for  neither  of  these  liqniiis  will  alter 
the  regular  circnlar  form  of  the  coils  or  cause  them  to 
twist.  But  if  this  catgut  is  to  be  heated  to  a  tempera- 
ture over  alxint  2i)(f  F.  in  oil  of  tnr}icntine,  vaseline, 
paraffin  oil,  albolene,  or  other  similar  liqnid8»  the  ties 
must  be  removed,  as  they  do  not  expand  eqnally  with 
the  gut,  and  are  apt  to  strangle  it  or  almost  cut  it  in 
two.  Each  coil  must  be  opened  and  securely  wooml 
on  some  kind  of  reel  or  bobbin,  so  as  not  to  twist  or 
snarh  In  the  absence  of  any  specially  prepared  reels 
the  coils  may  be  wound  on  the  outside  of  a  test  tube,  several  strings  being 
tied  together  if  necessary,  the  two  free  ends  being  secured  with  wire.  The 
test  tube,  properly  weighted  with  shot  or  otherwise,  is  then  immersed  in 
the  hot  lifpiid  for  the  prescribed  time.  Upon  removal  the  coils  will  retain 
their  spiral  shape, 

'  Id  any  case,  when  catgut  is  to  be  heated  to  a  temperature  over  about  200"* 


Fig.  125.— Cfttgiit  in 
glass  tul)cs. 
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F.  iu  any  of  the  above-mentioiRKl  or  similar  Uquitls,  it  must  first  be  perfectly 
dried,  otlierwise  the  heiit  of  the  lir|ui(l  will  cause  the  moisture  in  the  gut  to 
be  expelled  tu  fine  bubbles,  and  tins  will  make  it  brittle  atid  rotten. 

"In  prepjiriug  cutgiit  for  surgical  use  the  priueipal  object  to  be  kept  in 
view  is  to  render  and  keep  it  absolutely  sterile.  This  is  acoomplislied  either 
by  macerating  and  preserving  the  gut  iu  some  eflieient  baet-ericidal  and 
antiseptic  liquid,  or  by  snbjeotiiig  it,  while  immersed  in  a  suitable  liquid,  to 
a  sufficiently  high  temperature,  or  by  both  methods  combined. 

**  Tfie  Removal  of  Fat. — All  catgut  contains  a  certain  amount  of  fat 
Although  fat  may  be  rendered  sterile  while  iu  the  gut,  it  is  nevertheless 
preferable  to  remove  it  as  far  as  possible,  since  it  is  practictjilly  a  foreign 
body,  and  may  retain  germs  which  the  antiseptic  is  unable  to  reach. 

**The  fat  may  for  the  most  part  be  removed  by  macerating  the  gut  for  a 
nnmber  of  days  in  etlier  ('stronger  etlier')  or  chloroform.  If  proper  facili- 
ties are  at  hand,  however,  this  may  be  accomplished  within  an  hour  by  boil- 
ing the  gut  with  enough  etlier  to  cover  it  completely.  This  is  best  doue 
in  a  wide-mouthed  Erlenmeyer  flask,  to  which  is  fitted  a  welhcooled  upright 
condenser,  which  causes  the  ascending  vapor  of  the  etfier  to  he  condensed 
and  to  flow  back  into  the  flask,  thus  preventing  loss  of  ether*  The  heating 
should  be  done  by  steam,  in  a  place  remote  from  lights  or  fire.  After  an 
hour's  boiling  the  ether  is  allowed  to  cool  a  little,  and  is  then  poured  off. 
It  should  not  be  used  again  without  being  redistilled. 

**  Since  the  gut,  even  though  boiled  in  ether,  still  retains  at  least  as  much 
fat  as  the  amount  of  ether  in  the  interior  of  the  gut  can  hold  in  solution,  it 
is  best  to  boil  it  again  in  absolute  alcohol  (completely  covered  thereby)  fo; 
one  hour.  It  is  preferable  always  to  use  absolute  alcohol,  though  the  ordi- 
nary official  alcohol  {ninety-four  per  cent  by  volume)  may  be  used  if  the 
other  is  not  at  hand.  Should  the  percentage  strength  of  the  official  alcohol 
fall  materially  below  ninety-four,  there  is  danger  of  causing  the  gut  to  soften, 
gelatinize,  snarl,  and  become  rotten. 

^^  Sierilization  and  Preservation  of  Catgut  hy  a  Sohition  of  Bmiodide  of 
Mercury  in  Chloroform.— Aher  the  catgut  has  been  deprived  of  fat  in  the 
manner  stated  it  is  at  once  transferred  to  '  chloroform  with  biniodide'{a 
saturated  solution  of  the  latter  in  the  former,  of  the  strength  of  about  1 
to  1,000)  which  completely  penetrates  it  ami  renders  it  sterile.  It  is  kept 
in  this  liquid  in  vessels  provided  with  well-fitliug  glass  stoppers  until  required 
for  use. 

'*  Sterilization  of  Catgut  by  heating  it  with  Alcohol,  preferably  under  Pres- 
sure,— Some  surgeons  prefer  catgut  that  has  been  sterilized  by  alcohol  and 
heat  alone.  Since  alcohol,  at  the  ordinary  pressure  of  tlie  atmosphere,  boils 
at  about  17G^  F.,  this  temperature  is  not  always  sufficiently  high  to  destroy 
the  vitality  of  certain  germs.  Hence  it  ia  preferable  to  apply  the  heat 
in  such  a  manner  that  the  vapor  of  the  alcohol  will  be  under  pressure.  For 
Djost  purposes  the  pressure  will  be  high  enough  if  the  vessel  is  surrounded 
with  steam  or  boiling  water.  If  pos4*ibk%  however,  a  temperature  of  V40^ 
C-  {2iH'^  F.)  should  be  aimed  at,  and  this  nuiy  easily  be  reached  by  exposing 
the  vessel  to  moist  steam  under  pressure  iu  a  suitable  apparatus. 
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^'  When  such  an  apparatus  is  not  available,  the  following  method  will  suffice 
in  most  cases :  Roll  each  string  of  catgut  into  a  coil  of  such  a  diameter  that 
a  number  of  them  will  readily  go  into  a  so-called  one-ounce  glycerin  jelly 
jar.  If  the  giit  is  stiiS,  it  is  best  to  tie  each  coil  in  two  places  with  fine  alum- 
inum wire.  Fill  as  many  jars  as  may  be  convenient,  and,  having  inserted  an 
extra  well-fitting  rubber  washer  into  each  lid,  and  having  poured  into  each 
jar  enough  absolute  alcohol  to  fill  it  completely,  screw  on  the  lids  as  tightly 
as  possible,  and  place  the  jars  inside  of  a  museum  jar  (Whitall,  Tatum  & 
Co.'s)  which  had  previously  been  tested  and  found  to  stand  the  intended 
pressure.  Pour  into  the  museum  jar  enough  alcohol  to  cause  the  jelly  jars 
to  stand  in  about  two  inches  of  liquid,  and  then  screw  on  the  lid  of  the 
museum  jar,  having  first  interposed  a  rather  thick  soft-rubber  washer.  Tie 
a  stout  cloth  around  the  jar,  so  that  if  it  should  burst  through  excessive 
pressure  the  fragments  may  do  as  little  damage  as  possible.  Now  expose 
the  jar  in  a  suitable  chamber  or  apparatus — first,  to  a  very  gentle  current  of 
steam,  to  heat  it  gradually,  and  afterward  to  a  stronger  current,  so  as  to  have 
it  constantly  surrounded  by  steam,  and  keep  it  thus  for  about  five  hours. 
If  steam  is  not  available  for  this  purpose,  the  jar  may  be  immersed  (weighted 
down,  if  necessary)  in  water  in  a  capacious  vessel,  the  water  gradually 
brought  to  a  boil,  and  maintained  thus  during  the  required  time.  When 
the  jar  is  removed  from  the  steam  or  boiling  water  it  should  be  allowed 
to  cool  gradually  and  spontaneously. 

"  If  upon  removal  of  the  museum  jar  it  is  seen  that  there  remains  at  least 
a  part  of  the  alcohol  surrounding  the  jelly  jars,  and  if  each  of  the  latter  still 
contains  the  whole  or  at  least  part  of  the  absolute  alcohol  which  had  been 
poured  in,  this  is  adequate  proof  that  the  tension  of  the  vapor  inside  of 
the  apparatus  during  the  whole  time  has  been  sufficiently  high.  If,  how- 
ever, the  whole  of  the  alcohol  in  the  bottom  of  the  museum  jar,  and,  in  ad- 
dition, the  larger  portion  or  all  of  the  absolute  alcohol  in  the  jelly  jars 
should  have  disappeared,  this  indicates  that  there  was  a  leak,  and  that, 
consequently,  the  pressure  was  not  high  enough.  The  operation  must  then 
be  repeated  under  stricter  precautions. 

"  Upon  removal  of  the  jelly  jars  from  the  outer  jar  they  should  be  com- 
pletely filled  with  hot  absolute  alcohol,  securely  closed  again,  and  kept  im- 
mersed in  alcohol  in  a  tightly  closed  jar  or  other  vessel  until  required  for 
use.  Only  so  many  coils  should  be  removed  from  a  jar  at  a  time  as  may  be 
deemed  necessary  for  an  operation.  If  any  be  left  over,  they  should  not 
be  put  back  into  the  jar,  but  put  on  one  side  and  resterilized  with  the  next 
batch. 

"  Sterilization  of  Catgut  by  being  Heated  in  some  Fatty  Liquid  at  a 
Temperature  of  about  ISd""  C.  (276''  i^.).— In  order  to  insure  still  more 
perfectly  the  sterilization  of  catgut,  the  following  method,  based  upon  sug- 
gestions made  by  Dr.  William  E.  Studdiford,  has  gradually  been  elabo- 
rated at  Bellevue  Hospital : 

"  Catgut  of  the  various  sizes,  having  first  been  boiled  in  ether  and 
absolute  alcohol,  and  having  then  been  kept  immersed  for  some  time  in 
*  chloroform  with  biniodide,'  is  wound   on  wooden  bobbins.     Each  bobbin 
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contains  from  three  to  five  strings,  according  to  the  thiekneaa  of  the  gut,  and 
the  endB  are  securely  fastened  at  each  end  of  the  bobbin.  The  bobbins 
(which  must  previously  have  undergone  the  following  treatment  by  them- 
selves alone)  are  then  put  into  vessels  eon  tain  ing  albolene»  and  heat  is 
applied  to  these  vessels  by  meatis  of  a  bath  of  ])etroIalum*  The  tempera- 
ture of  the  latter  is  run  up  until  thut  of  the  albolene  rejiches  275*  F,,  where 
it  is  maintiiined  by  properly  reguhtting  the  heat  during  at  least  fifteen 
minutes.  Tiic  tenipemtore  is  then  allowed  slowly  to  fall  until  the  bob- 
bins can  be  transferred  again  to  'chloroform  with  biniodide.' 

^'  Chromicized  OtiguL — The  method  used  for  preparing  this  kind  of  cat^ 
gut  is,  in  all  its  essential  features,  that  recommended  hy  Dr.  George  il.  Ede- 
bohls.     It  is  as  follows : 

**  Rough  catgut  (see  above),  of  the  proper  size,  chiefly  Nos*  0  and  00,  is 
first  deprived  of  fat  by  being  boiled  with  ether.  It  is  then  wound  upon 
bobbins  of  wood,  as  many  strings  being  tied  together  as  each  bobbin  will 
hold,  the  ends  being  secureil  in  notches  made  in  the  bobbins.  The  latter 
are  then  weighted  down  by  sinkers  and  completely  immersed  into  a  suf- 
ficient quantity  of  a  solution  prepared  after  the  following  formula  : 

Potassium  bichromate , , , 22^  grains. 

Water - 15    ounces. 

Dissolve,  and  then  add 

I  Glycerin 2  J  drachms. 

^  Carbolic  acid 2^        « 

'*  In  this  solution  the  bobbins  are  allowed  to  remain  during  thirty  hours. 
They  are  then  removed  and  the  catgut  at  once  wound  upon  frames  of  wood 
three  feet  long,  with  notches  a  quarter  of  an  inch  apart  at  each  end,  in  such 
a  way  that  the  gut  is  stretched,  rather  tigiit,  up  and  down  one  face  of  the 
board  in  parallel  rows.  It  is  now  allowed  to  become  completely  dry  at  a 
temperature  not  e-xceeding  45*^  C.  (113^  F.),  which  will  require  a  few  days. 

**  When  it  is  completely  dry  the  gut  is  removed  in  pieces  of  the  length 
of  the  board  (three  feet),  and  the  pieces  are  rolled  into  coils  small  enough 
to  go  into  one-ounce  glycerin  jelly  Jars,  each  coil  being  secured,  if  necessary, 
by  two  pieces  of  fine  aluminum  wire.  It  ia  finally  sterilized  by  means  of 
alcohol  under  pressure,  as  described  above. 

*^  If  it  be  found,  for  any  purpose,  too  permanent,  the  time  of  maceration 
in  the  bichromate  solution  may  be  shortened  in  proporiion. 

"This  chromicized  catgut  is  now  also  sterilized  by  the  albolene  method 
mentioned  in  the  preceding  paragraph." 

The  following  simple  plan  of  sterilization  is  quoted  :  "  Put  into  a  jar  a 
pint  of  absolute  alcohol  and  the  catgut;  cover  the  jar  tightly  with  a  lid,  on 
which  may  be  placed  an  ice  bag  to  hasten  condensation  of  the  vapor  coming 
from  the  boiling  alcohol  If  the  alcoliol  evaporate  and  leave  the  gut  ex- 
posed, or  the  temperature  long  exceed  *^00°  F.,  the  catgut  is  rendered  useleBS 
by  the  fallacies  of  the  method  itself.'* 

Ligatures  when  prcpariMJ  twv  jiut  up  in  mmhII  wide-mouthed  glass  recep- 
tacles (Fig.  lv«j),  and  can  hv  utili/<"d  as  desired.  Lar;i:**r  rccrptachs  for  hos- 
[dial  and  ulfiee  use  are  convenient  ami  ellicient  (Fig.  Vi7),  liahted  practices 
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the  following  simple  and  efficient  method  of  sterilizing  and  preserving  liga- 
tures ami  sutures:  The  material  is  wound  oii  email  glass  reels,  and  these  are 
put  into  a  screw -topped  small  glass  jar  containing  alcohol.  The  cover  of 
the  small  glasH  jar  is  loosely  screwed  down  upon  its  rubber  washer,  and  then 
this  Jar  is  put  into  a  still  larger  one,  three  quarters  filled  with  aleohol,  at- 
tached to  the  condenser,  and  after  an  hour's  boiling  the  small  jar  is  removed, 
the  cover  tightly  screwed  down,  and  the  ligatures  and  sutures  not  disturbed 

until  needed  for  use.  Then  the  bobbins  can 
be  removed  one  at  a  time  as  needed,  and  the 
material  unwound  by  grasping  the  bobbin 
between  the  thumb  and  finger  so  as  not  to 
touch  the  gut 


Flo.  126.— Wide-inouLhed 
bottle  for  catgut. 


Fio.  137. — Ligature  r<?eeptiw?Ie  for  oflltse  and 
hospital  use. 


Von  Bergnmmis  Method  of  preparing  (Vi/^wi  is  the  following:  Steril- 
ize the  ghiss  disk  in  which  the  catgut  is  to  be  placed,  by  steam,  for  three 
quarters  of  an  hour;  wind  the  gut  on  the  glass  bobbins;  cover  with  ether 
for  twenty-four  hours;  pour  off  ether,  and  gabstitute  the  following  solution : 

Bichloride  of  mercury 10  parts. 

Absolute  alcohol .  ,  .  / 800      '' 

Distilled  water , 200     ** 

Change  the  last  solution  daily  for  two  days  and  then  substitute  for  it 
ordinary  alcohol     If  glycerin  (20  per  cent)  be  added,  the  gut  is  hardened. 

Emig-s  Method. — Place  the  catgut  in  tlie  form  of  rings  in  the  dry  hot 
air  of  an  oven  or  sand  bath  at  a  temperature  of  158°  F.  for  two  hours;  then 
beat  in  cumol  to  a  temperature  of  329°  F.  for  an  hour,  and  finally  transfer 
to  and  preserve  in  petroleum  benzine.  Clark  and  Miller  have  modified  Ko- 
nig's  method  as  follows:  **  1.  The  catgut,  twelve  strands,  is  rolled  in  a 
figure-of-eight  form,  &o  that  it  can  be  slipped  into  a  large  test  tube.  2. 
Bring  the  catgut  up  to  a  temperature  of  \1Q^  F,,  and  hold  it  at  tliis  point 
for  one  hour.  3.  Place  in  cumol,  whieh  must  not  be  above  212""  F.>  raise 
it  to  320^  F,,  and  hold  it  at  this  point  for  one  hour.  4.  Pour  off  the  cumoi, 
and  either  allow  the  heat  of  the  mx\<\  hath  to  dry  the  catgut,  or  transfer  it 
1  to  a  hot-air  oven,  at  a  temperature  of  212^  F.,  for  two  hours.    5.  Transfer  the 
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rings  with  sterile  forceps  to  the  test  tubes  previously  sterilized,  as  in  a  labora- 
tory, lo  drying  or  boiling,  the  catgut  should  not  come  in  conUict  with  the 
bottom  or  sides  of  the  vessel,  but  should  be  su8|>emltHi  on  slender  wire  sup- 
ports or  placed  upon  cotton  loosely  packed  in  tlie  bottom  of  the  beaker 
glass.  Cnmol,  which  is  of  a  clear  limpid  or  slightly  yellowish  appearance 
when  procured  from  the  chemist,  is  changed  to  a  brownish  color  by  boiling. 
The  catgut  ia  allowed  to  reniain  in  the  sand  bath  until  tlie  excess  of  cumol 
is  driven  off  and  it  appears  entirely  free  from  any  oily  nuitter.  A  period  of 
one  to  two  hours  is  usually  suflicient  to  dry  it  thoroughly.  From  the  sand 
bath  or  hot-air  oven  it  is  transferred  with  sterile  forceps  to  sterile  test  tubes, 
such  as  are  used  for  culture  media,  in  which  it  is  preserved  from  contami- 
nation until  ready  for  use.  Small  quantities  should  bo  placed  in  each  tube, 
to  obviat^i  the  necessity  of  opening  them  too  frequently.  In  conclusion,  it  is 
well  to  bear  in  mind  that  while  cumol  is  not  explosive  it  is  very  tn flammable, 
and  great  care  sluiuld  be  observed  in  lifting  the  wire  screen  from  the  beaker 
glass  to  prevent  drops  of  the  cumol  from  falling  in  the  flame  or  on  tho 
heated  piece  of  metal  on  which  the  sand  bath  rests,  as  it  will  bike  fire,  flare 
up,  and  ignite  the  fluid  in  the  beaker  glass.  Such  an  accident  has  occurred 
three  times  in  our  experience." 

Catgut  thus  prepared  is  used  in  St  Luke's  HospiUl  of  New  York  and 
in  Johns  Hopkins  of  Baltimore  with  complete  satisfactinn. 

Preparation  of  Catgut  at  the  New  York  IIospifaL — ^' The  raw  gut  is 
put  in  benzine  for  twenty-four  hours  to  remove  fat;  it  is  then  wiped  dry, 
wound  on  glass  spools,  and  boiled  in  sterile  alcohol  for  an  hour  to  an  hour 
and  a  half,  the  time  varying  according  to  the  size  of  the  gut  After  twenty- 
four  hours  the  gut  (still  remaining  in  the  alcohol)  is  boiled  for  half  an 
hour  to  kill  any  spores  wliich  may  remain,  and  is  then  ready  for  use.  It  is 
kept  in  sterile  alcohol  until  used." 

Dr,  F.  W.  Murray,  of  the  hospital,  to  whom  the  writer  is  indebted  for 
the  statement  of  the  above  method,  adds:  "This  gut  has  been  sutiBfactory. 
Frequent  cultures  show  that  it  is  sterile,  but  it  breaks  easier  than  the  cumol 
preparation  does." 

The  ^^  Jefferson  Method,'' — The  method  of  preparation  of  catgut  in  the 
JelTcrson  Hospital  is  one  of  long  trial,  extended  use,  and  h  highly  com- 
mended by  Keen. 

"  First  steep  the  gut,  as  received  from  the  manufacturer,  in  the  best 
ether;  allow  light  gut  to  remain  in  it  for  not  less  than  twenty-four  hours; 
heavy  gut  for  forty-eight  hours.  When  it  has  been  steeped  a  suflicient 
length  of  time  in  the  ether  transfer  it  directly  into  a  mercuric-chloride  mix- 
ture, consisting  (proportionally)  of  forty  grains  of  mercuric  chloride  and 
two  hundred  grains  of  tartaric  acid  in  twelve  ounces  of  ninety-fivc-por-cent 
alcohol.  Very  fine  gut  should  not  remain  in  the  mercuric  mixture  longer 
than  from  1^\e  to  seven  minutes,  the  next  size  ten  to  fifteen  minutes,  and 
the  third  and  fourth  sizes  from  twenty  to  twenty-five  minutes  respectively. 
Before  transferring  the  gut  from  the  ether  into  the  mercuric-chloride  mix- 
ture, jars  for  keeping  it  ready  for  use  should  be  at  haml,  thoroughly  scalded, 
and  then  bathed  in  an  aqueous  solution  of  mercuric  chloride  (1  to  1,000), 
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When  the  jars  are  ready  they  should  be  nearly  filled  with  alcohol  (ninety- 
five  per  cent  strength),  containing  palladium  bichloride  in  the  proportion 
of  one  sixteenth  of  a  grain  (two  drops  of  a  solution  which  contains  fifteen 
grains  of  the  salt  to  the  ounce)  to  the  pint  of  alcohol  (more  of  the  true 
bichloride  of  palladium  will  not  stay  in  solution  in  alcohol,  and  when  a  pre- 
cipitate occurs  through  excess  of  the  palladium  the  whole  goes  to  the  bot- 
tom and  is  not  soluble  in  alcohol).  As  the  gut  is  lifted  from  the  bichloride 
mixture  it  should  be  dropped  into  the  prepared  alcohol,  and  is  then  ready 
for  use,  and  will  keep,  as  far  as  is  yet  known,  for  any  length  of  time." 

At  the  present  time  the  preparation  of  catgut  and  other  surgical  sup- 
plies of  aseptic  and  antiseptic  character  are  provided  by  manufacturers  who 
devote  skill  and  energy  to  the  perfection  of  this  class  of  products.  Cat- 
gut, especially  the  chromicized,  is  prepared  to  endure  a  longer  or  shorter 
period  of  time — five,  ten,  and  twenty  days — as  circumstances  seem  to  re- 
quire. However,  many  surgeons  do  now  and  will  continue  to  place  greater 
confidence  in  products  of  their  own  making  than  in  those  which  are  the 
outcome  of  enterprise  and  thrift. 

Ligatures  composed  of  aortic  tissue,  whalebone  tissue,  etc.,  have  been 
mentioned  for  use  in  special  purposes,  but  their  fancied  virtues  have  prop- 
erly given  to  them  only  an  ephemeral  existence. 

The  Assistants, — The  number  of  efficient  assistants  and  the  relation 
of  things  necessary  to  conduct  an  operation  with  ease  is  modified  by  its 
character. 

To  one  must  be  intrusted  the  administration  of  the  anaesthetic,  watch- 
ing the  pulse,  respiration,  and  circulation  of  the  patient.  By  combining 
these  duties  the  anaesthetist  becomes  the  immediate  observer  of  the  effects  of 
the  drug,  and  he  must  be  prepared  to  carry  into  execution  the  various  ex- 
pedients that  are  recommended  for  the  ordinary  complications  attending 
anaesthesia.  If  the  temporal  and  radial  pulsations  be  compared  before  the 
administration,  the  assistant  will  be  able  to  judge  thereafter  of  the  latter 
from  the  character  of  the  former.  This  assistant  not  only  gives  the  anaes- 
thetic, but,  when  necessary,  pushes  forward  the  lower  jaw  to  prevent  swal- 
lowing the  tongue  (Fig.  8),  and,  with  the  finger  on  the  temporal  artery  and 
eye  on  the  respiratory  movement,  he  judges  of  the  necessities  of  the  case 
without  any  interruption.  His  undivided  attention  is  demanded  for  this 
duty. 

To  a  second  should  be  assigned  the  care  of  the  instruments ;  he  hands 
them  to  the  surgeon  when  asked  for,  and  returns  them  to  a  place  of  aseptic 
safety  after  being  used.. 

To  a  third  may  be  intrusted  the  care  of  the  sponges  and  wipers;  he 
must  see  to  it  that  a  suitable  number  of  each  is  prepared  and  placed  at  the 
convenience  of  the  operator. 

To  a  fourth  the  care  of  the  ligatures  may  be  given,  together  with  the 
sponging  or  wiping  of  the  wound,  ligaturing  vessels,  -and  otherwise  assist- 
ing, as  best  suits  the  circumstances  of  the  case  or  the  desire  of  the  operator. 

In  operations  of  invasion  of  deep  cavities,  more  especially  the  abdom- 
inaJ,  an  exact  and  verified  count  of  the  agents — gauze-pads,  sponges,  forci- 
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pressure,  vie,  etc, — to  be  frnplofffd  in  the  operation  shoufd  be  made  and  re- 
corded.  To  a  rcgpuitsihle  parttf,  not  otherunaie  rtttjrossed,  should  he  given 
in  charge  the  aiiounfitig  for  the  agents  thus  cmploged,  avoiding  thereby 
the  retention  within  the  cavity  of  a  nujidng  agent.  The  operator  should 
not  assume  thi.s  task,  for  in  the  multiplieifij  of  drtail  and  com plicut ions 
that  are  so  often  present  in  these  caMS  he  is  unfitted  for  the  responsititlltij. 

The  security  of  the  bleeding  poiiite  and  the  neeosBiiry  i^punging  are  often 
done  hy  the  opcTatintr  surgeoji ;  however,  thei^e  are  matters  which  will  be- 
come sclf-regnlating  as  the  operation  progresses.  While  a  greater  number 
than  four  assistants  t  an  be  easily  utilized  in  many  i>perations,  still  it  is  wise 
to  recognize  the  fact  that  tiny  unnecessary  display  or  expenditure  on  these 
occagions  should  be  sedulously  avoided.  If  the  surgeon  is  not  able  to  avail 
himself  of  a  suitable  nnndjer  of  assistants,  he  oaist  then  draw  ufion  his  own 
resourec^.  This  is  aceoniplislied  by  pliKiiig  the  sponges,  wipei's,  and  in* 
struments  where  they  can  be  conveniently  reached ;  then  the  surgeon  can 
sponge,  secure,  and  tie  the  vessels.  If  the  cireumstanees  demand  it,  he  can 
at  the  same  time  regulate  the  administration  of  the  ana^stlietic,  by  observa- 
tion of  the  proper  reflexes  and  sounds  of  the  patient,  the  color  of  the  blood, 
respiratory  movements,  etc.  The  utilization  of  the  services  of  an  educated 
nui*S4^  wilt  relieve  the  stress  in  such  instances. 

The  Patieit  should  be  prepared  for  the  operation.  The  physical,  legal 
and  spiritual  aspects  of  prcparatirm  have  Iktu  hen^tofore  eousiden^d  under 
various  headings,  eonsequently  little  remains  to  be  said  other  than  to  prop- 
erly cleanse  the  part  to  he  operated  upon. 

The  AntlBeptie  Method,- — In  the  antisiiptic  method  everything  employed 
in  connection  with  the  preparation  fr»r  operation,  the  operative  procedure, 
and  the  dresi^ing  of  the  wound  is  sterilized  by  germicidal  substances  (piige 
OU  f  /  seq.). 

The  Aseptic  Method. — In  the  aseptic  mcth*Hl  no  antise|*tie  substances 
are  employed  during  the  operation  or  the  dressing  of  the  wound,  except  to 
such  factors  of  the  procedure  as  can  not  \h*  ijrojwrly  sterilized  by  heat. 

Therefore  the  field  i>f  operation,  the  bands  of  the  ojK'rator  and  of  the 
assistants,  and  the  catgut,  and  ptrbaj^s  the  draimigc  ng*Lnt.  arr  antisiptie- 
ally  prepared  in  both  methods.  In  the  aseptic  met  hod »  sterilized  water, 
stt*rilized  saline  solutions,  sterilized  wipers  and  dressings,  prepared  by  dry 
or  moist  heat,  are  exclusively  used. 

The  advantages  of  the  astptir  method  are  substantial:  It  is  applicable 
to  all  parts  of  the  body;  the  wounds  heal  quicker;  the  skin  is  not  irritated, 
and  toxic  dangers  are  absent.  Inasmuch  as  aseptic  and  antiseptic  technique 
have  each  a  common  object  in  view^ — the  establishment  of  an  aseptic  wound 
—and  since  both  include  a  sf^ies  of  means  of  attainment  of  this  tjbject 
winch  will  be  applied  practically  as  fitted  to  the  oixTative  measures  that 
follow,  no  extended  individual  eonsideraticin  will  he  given  to  cither  under 
its  proper  name. 

The  wethtid  of  pre  pn  ration  of  the  fii'ld  of  ope  nit  ion  dt*]  tends  entirely  on 
its  location  and  condition.  If  the  tudil  liave  an  epidermal  area,  it  should 
be  thoroughly  soaped  and  moderately  scrubbed  with  a  stiff  aseptic  brush  and 


)R  THE  CONTROL  OP  HEMORRHAGE. 


95 


Bliavecl  eJngely  the  diiy  before  the  o{KTatj<»n.  A  thin  layer  of  green  soap 
may  then  be  iijjpliei!  owr  the  ixrvn  and  eonfiueil  in  phi<e  nntil  morning, 
AfttT  the  removal  (if  the  sojip  the  jmrt  iy  rubbed  with  a  elnth  or  serublied 
aguin  with  a  soft  brush,  all  Inos^sened  cuticle  removed,  ami  the  area  rinsed 
with  boiled  w^ater  and  covered  with  aseptie  cloths  saturated  w^ith  a  five-per- 
cent solution  of  carbolic  acid,  which  niv  allowed  to  remain  until  tire  patient 
is  on  the  oiJcratint^'  table  and  well  under  the  intluenee  «»f  the  amesthetie. 
The  cloths  arc  then  removetl,  and  the  surface  is  again  rublx'd  w4tli  the 
cleansed  hand  or  glove  with  suitable  soap,  rinsed  with  hot  boiled  water, 
followed  with  a  free  flushing  of  the  snrface  with  alcohol,  ether*  or  an 
ethereal  solution  of  iodoform. 

If  the  cuticle  of  the  patient  Ik?  sensitive,  castile,  and  even  milder  soap 
than  this,  can  be  applierl. 

Mucous  surf  fires  can  not  be  treated  thus,  for  obvio\m  reasons.  How- 
ever, they  can  be  scruljl>ed  with  a  soft  aseptic  brusli  ami  s^oap,  rinsed  with 
antiseptic  solutions,  wiped  dry,  and  covered  with  dry  antiseptic  gauze  some 
time  Ix^fore  an  operative  procedure,  and  finally  cleansed  again  at  the  time 
of  operation.  These  directions  apfdy.  of  course,  to  the  easily  acct^siljle  mu- 
cous-lined cavitien,  like  the  mouth,  rectum,  and  vagina.  The  deep,  narrow 
ones,  as  the  urethra  and  those  of  the  noee,  can  be  thoroughly  flushed  with 
antiseptic  tin  ids,  whicti  is  all  that  can  te  practically  done.  The  use  of 
bichloride  solutions  should  lie  avoided  in  those  situations. 

If  tilt*  part  to  he  operated  upon  be  already  septic\  then,  indeed,  great 
care  and  patien<*e  will  be  essential  to  prepare  it  so  as  to  avoid  further  in- 
fection, and  for  the  procurement  of  prompt  non-suppurative  repair.  Only 
patient  and  untiring  scrutiny  will  enabb*  the  surgeon  to  remove  all  foreign 
matter,  septic  agents,  and  devitalized  tissue  from  the  wvnnul,  and  to  cleanse 
it  so  thoroughly  thereafter  as  to  eliminate  the  possibility  of  a  remaining  in- 
fection. 

The  peroxitle  of  htfdroi^en  is  esjX'cially  indicated  for  use  in  septic  cases. 
As  every  recess  of  the  w^ound  must  be  cleansed,  this  fluid  plays  an  im- 
portant and  interesting  part  by  reason  of  t!ie  effervescent  properties  which 
dislodge  and  iiring  to  tlte  snrface  objectionable  matters, 

.'\fter  thorough  cfTorts  at  cleansing,  tins  class  of  wounds  should  lie  well 
drained  when  of  sutllcient  de]ith  to  require  it,  and  it  may  be  necessary 
to  pack  them  lightly  with  iodoform  gauze.  The  latter  agent  not  only  asep- 
ticizes the  woutkI  still  furlbfr,  hut  also  absorljs  the  incidental  fluids  as  well. 

The  preparations  for  operation  relating  to  the  patient,  operating  table, 
surgeon,  etc*,  etc.,  are  stated  briefly  on  page  113. 

Oetiera!  Eemarks^—A  thorough  warm  bath  of  the  entire  body  of  the 
patient  should  precede  an  operation  when  practicable.  The  rapid  growth  of 
hair  in  many  instances  and  situations  requires  that  the  surface  be  shaven 
just  before  rather  than  tfie  day  preceding  ojKTation,  in  order  to  secure  the 
greatest  degree  of  cleanliness.  Too  harsh  scrubbing  of  the  skin  serves 
rather  to  dislodge  and  free  the  germs  of  that  tissue  than  to  eliminate  them 
from  the  field  of  infeetivity.  The  first  scrubbing  should  be  from  three  to 
five  minuter'  duration,  the  second  and  third  somewhat  less. 


CHAPTER   Ul 
THE   TREATMENT  OF  OPERATION-WOUNDS. 

It  is  necessart/  io  have  the  materiah  and  agent »  for  the  proper  treai- 
ment  of  opera tion- wounds^  together  with  a  kntnvhdge  of  their  use. 

As  soon  as  the  operation  is  completed  the  wound  sbotild  be  wiped  dry 
with  a  soft  aseptic  sponge  or  wiper,  care  being  taken  to  remove  all  tissue 
shreds  and  blood  clots.  If  oozing  of  blood  be  present,  brief  firm  pressure 
with  a  dry  wiper  may  check  the  flow;  if  not  thus  arrested,  the  wound  can 
then  be  douched  with  hot  sterilized  water,  ami  pressure  again  applied.  Appli- 
cation to  the  surface  of  the  strong  solution  of  carbolic  acid  (page  48)  may 
suffice  for  the  purpose.  If,  despite  these  measures,  oozing  continuea,  a  sponge 
or  wiper  saturated  with  hot  water  should  be  pushed  firmly  into  the  wound 
and  allowed  to  remain  while  the  integonientary  sutures  are  being  laid*  How- 
ever, before  tightening  the  sutures  the  agent  should  he  carefully  removed 
and  further  bleeding  wat^^-hed  for.  If  the  flow  do  not  yiekl  to  these  simple 
measures,  and  time  he  an  important  element  in  the  citse,  then  a  fine  catgut 

ligature  should  he  passed  through  the  tissue 
around  the  bleeding  area,  the  same  as  for  clo- 
sure of  a  vessel  en  masse  {Fig.  128),  and  tight- 
ened sufficiently  to  arrest  the  flow  ;  or  dry  gauze 
may  bo  introduced  in  narrow  strips  and  per- 
mitted to  hang  from  the  lower  end  of  the  cut 
until  the  superimposed  sutures  are  tied,  when 
the  gauze  is  carefully  withdrawn,  and  the  deep 
wound  surfaces  pressed  firmly  together  by  proper 
bandaging,  or  by  deep  sutures  carried  so  as  to 
control  the  bleeding  surface.  The  ability  to 
properly  arrest  t!io  loss  of  blood  by  simple  meas- 
ures is  largely  a  matter  of  experience,  and  under 
no  circumBtiinces  should  a  wound  be  finally  closed  until  hfemorrliage  is  ar- 
rested. Instead  of  elosiug  the  wound,  it  should  be  packed  with  gauze,  and 
the  sutures  placed ;  the  wound  is  finally  closed  after  arrest  of  ha&morrhage 
and  removal  of  the  gauze. 

The  proper  securing  of  the  divided  tissues  and  the  dressing  of  the  wound 
contemplate  three  important  confide  rations  :  1,  A  retentive  coaptation  of 
the  surfaces  of  the  wound ;  2,  Perfect  dminage,  or  the  absence  of  its  ne- 
cessity;  3,  The  application  of  a  suitable  protective  dressing. 

The  retentive  coapt4ition  of  the  surfaces  of  a  wound  is  necessary  for 
prompt  healing,  and  both  the  superficial  and  deep  structures  are  of  impor- 
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tance  in  this  respect  Of  the  two,  it  is  more  iinportiint  for  the  safety 
and  prompt  recovery  of  the  patient  that  the  deep  tissues  be  properly  ap- 
1  posed,  since  if  this  be  not  done  a  eavity  remains  in  which  blood 
or  pus  may  oollect.  It  happens  not  itifrequeritly  that  the  su^jer- 
ficial  tissues  unite  promptly  and  well,  while  the  deep  ones  fail, 
and  from  lack  of  coaptation  of  the  surfaces  form  "  dead  spaces," 
which  often  imperil  and  even  destroy  the  prospects  of  prompt 
recovery  by  harboring  unwelcome  products  which  cause  abscess 
or  sinous  fommtions,  and  thus  lead  to  a  tedious  and  protracted  re- 
covery. If  union  by  first  intention  be  a  desideratum,  the  wound 
an rf aces  must  be  kept  in  perfect  coapUition.  For  tliis  purpose 
numerous  means  are  employed,  such  as  sutures,  bandages,  com- 
presses, adhesive  strips,  etc.,  supplemented  by  the  salutary  influ- 
ences of  rest  and  the  proper  placing  of  the  wounded  part 

The  Sutures  are  classified  with  reference  to  tlieir  nature, 
situation,  and  form. 

Sutures  are  of  organic  and  inorganic  nature.     The  organic 
are  most  often  emplo^^ed.    Catgut,  silk  (page  71  et  »eq,  and  Intes- 
tine, Vol.  II),  kangaroo  tendon,  silkworm-gut,  and  horse-hair  be- 
long to  this  class,  and  when  rendered  aseptic  they  are  in  common 
^  uae  in  connection  with  various  surgical  procedures. 

Ute  cntynt  suture  is  readily  absorbable,  and  often  this  pe- 
culiarly unsuits  it  fur  use  in  ca^es  where  delay  in  this  respect 
is  requisite.  However,  the  greater  durability  of  chromicized  gut 
will  meet  unusual  requirenjents  by  exercising  a  restrainiDg  influ- 
ence for  ten  or  more  days,  according  to  the  method  of  prepara- 
tion, while  scarcely  more  than  five  to  ten  days  can  be  expeeteil 
of  the  simpler  varieties  of  gut,  Practie^ly  speaking,  silk  and 
silkworm-gut  are  non -absorbable,  since  the  former  disappears 
long  after  the  term  of  usefulness  has  expired,  and  the  period  of 
durability  of  the  latter  is  as  yet  undetermined. 

Kangaroo  Tendon. — Kangaroo  tendon  is  a  more  recent  prod- 
uct than  catgut,  and  is  not  much  employed  except  in  those  cases 
in  which  great  durability  is  required,  as  the  union  of  bone  in 
fracture  of  the  patella,  Biissini's  method  for  radical  cure  of 
hernia,  etc.  It  and  silkworm-gut  can  be  sterilized  in  a  manner 
similar  to  tliat  of  catgut.  They  are  offered  for  sale  in  long  glajis 
tubes  hermetically  sealed  (Fig,  1*29).  There  is  much  that  is 
comparatively  worthless  in  the  market. 

Silkworm-gnt. — Silkworm-gut  is  rapidly  superseding  silk  for 
the  sewing  of  cutaneous  wounds.  The  small  size,  smooth  sur- 
face, impervious  structure,  durability,  firm  grip,  ease  of  steriliza- 
tion, and  the  comparatively  little  danger  of  infection,  render 
this  material  an  admirable  agent  in  connection  with  superficial 
wound  treatment.  When  employed  in  any  situation,  the  extremities  should 
I  be  cut  olf  as  short  as  is  consistent  with  the  safety  of  the  knot,  else  they  will 
scratch  the  contiguous  tissues  and  surfaces,  and  cling  firmly  to  the  apposed 
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dressings.  The  cutting  tfiiduuev  of  lliis  nuUerijil  forljkls  timt  traction  be 
exercised  to  any  degree  in  eloping  uoiunliri,  as  it  qiiickly  cuis  through  the 
soft  parts  wlien  thus  enipl^^VLHl-  1^  should  not  be  used  subcu- 
tiineously.  It  can  be  sterilised  bv  boiling  an4  thou  kept  in  ghiss 
tubes  (Fig.  lv^>)  in  aleuliol,  and  is  nuide  suiheiently  aseptic  if 
immersed  with  the  instniments  employed  in  an  operation. 

Horsehair, — ITorsebair  is  an  old  and  reliable  agent  for  the 
elosure  of  superfirial  integumentary  w<amdK  of  a  simple  nature. 
It  should  be  selected  wit!i  care  from  the  back  and  upper  part  of 
the  tail,  to  avoid  the  contamination  from  discharges,  carefully 
washed  with  soap  and  water,  boiled  for  an  hour  in  strong 
aleoliol,  and  then  it  is  ready  for  use.  It  can  be  stored  in  glass 
bottles  tilled  with  pure  alcohoL    Mayo  favors  this  agent. 

Celluloid  Thread*  is  strong,  flexible,  ties  with  a  firm  knot, 
and  can  l»e  sterilized  without  impairment.  Its  unyielding  hard- 
ness in  the  tissues  is  an  objcftiouable  feature. 

Thf  InorguHxc  or  MeialHc  Sutures. — The  metallic  sutures 
in  common  use  are  of  silver  and  iron  wire. 

Silver  Wire. — Silver  wire  is  the  better.  Jt  varies  in  size  and 
strength^  and  can  therefore  be  emidoyed  under  divers  circuni- 
stauces.  It  is  unirritating  and  strong,  and  consequently  is  used 
to  unite  large  and  gaping  wounds  in  which  much  traction  is 
required  ;  suturing  of  the  ]»atella.  and  in  all  oporations  in  which 
apjiroximation  by  means  of  deep  througli-and-througb  suturing 
is  required.  Silver  w*ire  can  be  easily  sterilized  with  the  instrn- 
nu'ots  by  boiling  in  the  soda  solution,  and  kept  for  use  in  a 
special  tube  (Fig.  130). 

Sutures  may  be  classed  into  the  deep  and  superficial  varieties* 

Deep  suiurcs  are  those  that  are  carried  deeply  through  the  tis- 
sues from  the  external  surface  of  the  part,  for  the  purpose  of  clos- 
ing the  dead  spaces  within,  or  to  ])ro|XTly  support  and  retain  in 
]iosition  Ibips  of  birgn  size  and  thf^se  that  exercise  undue  traction. 

The  Uniting  of  Divided  Tissues.— The  accomplishment  of  the 
union  of  tissues  requires  that  sutures  be  projierly  placed.  Needles 
of  various  shapes,  sizes,  and  penetrating  powers  are  employed  for 
this  purpose.  Some  nec'dles  are  straight,  others  are  curved  ( Fig. 
131;  some  have  round-pninted  extremities,  like  the  housewife's 
needle ;  others  have  cutting  edges  at  the  extremity ;  others  again 
are  formed  for  special  purposes  and  the  sewing  of  special  tissues. 
Spedal^ulbo  ^i^fdles  with  sharp  points  and  round  extremities  separate  the 
for  liasorttMl  tissues  as  they  pass,  make  a  snuiU  ojiening,  and  thus  provide  a 
sifver^wfre  ^^'*^  ^*^  ^*^^  ^^^  ligature  and  cause  a  minimum  degree  of 
haemorrhage.  These  needles  are  used  with  comparative  dithculty. 
Keedles  with  cutting  extremities  parallel  with  the  wonnd  sever  the  tissues 
and  fomi  large  gaping  punctures  (Fig.  132,  e,  d)  which  are  less  secure  and 
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aore  liable  to  hired  tlian  those  made  by  needles  with  round  points  and  then 
at  ri^hi  angles  willi  the  sidet^  (Fig.  132,  a,  h).  Those  with  sharp 
and  round  extremities  are  adapted  to  the  st?wing  of  serous  surfaces, 


straight.  Half  curve.  Full  curre. 

Fio.  1:11.— Ilagatlora*s  needles,  me<l hi tn  sizes. 


Straight       Half  curve.  Full  currfi. 

Common  surgical  needles,  medium  sizes. 
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the  others  to  integunientarv.     Curvetl  needles  are  used  in  cavities  and  de- 
ressed  tissues;  straight,  on  plain  burfaeos. 

Needle  Fonreps  or  Ilohhni. — While  in  many  instances  a  needle  can  be 
readily  introduced  without  the  aid  of  a  holder,  still  the  accuracy  and 
steadines.<  of  the  passage,  and  preservation  of  the  integrity  of  the  fingers  of 
tlie  surgeon,  demand  the  use  of  the  hokler  on  nuist  occasions.    Various  use- 
1  needle-hoklers  are  now  in  the  market,  among  wliich  Figs.  133  and  134 
Te   employed    fur    light    sewing.      For 
heavy  work,  Figs.  135  and  13(5  illustrate 
the  frireeps,  both  of  which  are  convenient 
[d  durable. 

The  closure  of  a  wound  relates  to  its 
cep  and  superficial  parts.  If  the  deep 
portion  be  not  closed  first,  tiie  fact  that 
such  closure  can  be  readily  done  by  pres- 
sure or  other  suitable  means  should  be 
demonstrated  liefore  the  superficial  parts 
are  united.     Whenever  the  outlines  of 

the  superficial  wound  will  permit,  they  should  be  made  tense  before  sewing, 
by  traction  made  in  the  long  axis  by  means  of  the  fingers  of  an  assistant, 
or  hooks  selected  for  the  purposi^  (Fig.  137).  This  maneuver  contributes 
nuicli  to  the  rapidity  and  symmetry  of  placing  the  sutures. 

The  sittiires  should  be  introduced  as  near  the  free  edge  of  the  wound 

is  compatible  with  the  security  of  union.    The  depth  of  the  passing,  the 

stance  1  between  the  sutures,  and  from  the  edges  of  the  wound,  are  regu- 

ited  by  the  depth,  degree  of  tension  of  the  wound,  its  location,  and  the 

latnre  of  the  material  employed  for  suturing.    From  a  quarter  of  an  inch 

to  a  line  from  the  border  is  a  fair  estimate  of  the  distance  at  which  sutures 
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mny  be  projK'rly  hitroducril  in  most  wrmmls.     If  bm  uear,  tliov  (jiiiekly  mit 
tlirniijL^fi;  if  too  far  nway,  tiit>  hnrclcT!^  ovrrkj»  or  turn  iii,  and  Ihus  cause 
inijieriVct,    delaytMl,    mul    di^tork'd    union.      Siituns 
must  Dot  he  drawn  too  tight  (  Ffg.  l^S)^  for  the  tissues 
til  us  frrasprd  will  he  strangulated,  and  the  borders  of 


Fiu,  133,— Hartley-      Fiu,  134.— Sund  s       Fio.  IH^^^Lm-r's      Fio,  136.— HaUted-Leut 
JUufkoe  Jieedte*bolder»       nee<lle-holder,  needle-holder.  iietjdJe-liolder, 

the  woutid  will  draw  apart,  causing  delayed  union  and  disfigurement.     If 
the  integument  within  the  grasp  of  it  suture  remain  white  after  the  suture 
is  tigldened,  the  suture  must  be  loosened  be- 
fore the  final  dressing  is  completed,  or  other- 
wise the  pallid  tissue  will  slougli,  aad  obvious 
results  will  follow.  yp^      ^ 

The  length  of  time  that  sutures  should  re-    y 


(tow  Dot  to  do  It 


Pio,  137.— Tension  while  sewing. 


Flo.  138. 
Tension  of  sutures. 


nmin  in  mtu  is  governed  hy  the  liability  to  ulceration  and  disfigurement  that 
they  ntay  ratise,  the  gajdng  of  the  wound,  and  the  nature  of  the  siiiturc 
material.     In  expost-d  parts  of  the  body  sutures  nliould  he  removed  Ix^fore 
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marked  irritation  is  observed,  to  avoid  disfigurement  In  such  casos  addi- 
tional niraiis  fif  support  <'aii  lie  t'rii|iloved,  suili  as  a<lhe?iive  stripi?,  renewed 
jiiituriMg,  eulldtlioii,  ete,  Tfie  adfiet^ive  strips^  t^huuld  be  made  as  nearly 
antiseptie  as  praitiealile  by  inimersin^  them  in  a  hot  solution  ij\'  corrosive 
suitliniate  { 1  to  500)  just  before  they  are  applied. 

The  Management  of  Dead  iS paces, — ^Dead  spacer  are  vacant  cavities  ex- 
isting between  wounded  tissues,  the  result  of  removal  of  connected  portions, 
or  of  the  separation  of  these  tissues.  Dead  spaces  may  be  occluded  by  the 
approximation  of  their  boundaries  through  the  agency  of  the  buried  or  the 
deep  through-and'throngh  sutures^  firm  l>andaging»or  the  organization  of  the 
blood  elots  that  may  form  in  them.  The  objections  to  the  buried  (page  104), 
and  the  advantages  of  the  through-and-through  sutures  are  quite  evident. 
The  repair  of  these  spaecs  by  aid  of  blood  clot  can  be  accomplished  only  in 
the  prcsL-nee  of  complete  asepsis.  The  infection  of  a  elot  thus  retained  in 
the  tissues  will  be  quickly  followed  liy  abscess  formation,  and  perhaps  by 
general  constitutional  infection,  to  say  nothing  of  the  certain  defeat  of  local 
repair.  Tliis  plan  of  action  is  liest  adapted  to  the  restoration  of  gaping 
wounds  of  the  soft  parts,  or  a  loss  of  substance  of  the  hard.  The  tci-hnique 
of  the  method  in  the  latter  instance  will  be  considered  in  connection  with 
oi>erative  procedures  calling  espei"ial!y  for  its  employment  (jmge  450). 

Seroiuiartf  sularhtg  is  directed  to  the  unirritated  areas  contiguous  to  a 
wound,  for  the  ]»urpose  of  lessening  or  removing  the  strain  on  the  primary 
sutures,  and  retaining  the  parts  in  proper  position  until  final  healing  takes 
place,  also  to  the  closure  of  wounds  with  granulating  surfaces.  The  special 
cautions  regarding  suturing,  and  the  proper  nse  of  special  forms  of  suture, 
will  l>e  considered  later  on  under  the  headings  requiring  their  use. 

The  Different  Forms  of  Sutures. — ^The  interrupted,  continuous,  quilled^ 
twisted  or  harelip,  button,  relaxation  and  coaptation,  and  three-cornered 
w^ound  sutures,  are  the  forms  emjdoyed  for  t!ie  common  purposes  of  sutur- 
ing. Buried  and  subcuticular  are  modilications  of  the  use  of  these.  Otiier 
forms  will  be  described  with  the  operations  calling  for  thera. 

Thf  interrupted  suture  has  a  greater  general  application  than  has  any 
other  form  (Fig.  139),  This  suture  is  made  by  passing  a  needle  armed 
with  proper  material  through  the  integument  and 
subcutaneous  ti.ssuc  of  the  Ijordcrs  of  tlie  wound  at 
a  distance  of  a  line  or  more  from  them,  deix'nding 
on  the  size  and  depth  of  the  wound  and  the  re- 
tractile force  of  its  tissues.  The  suture  is  then  tied 
by  a  reef  knot  drawn  with  only  sufficient  force  to 
appose  the  borders  of  the  wound  without  puckering 
the  skin.  The  knots  can  be  placed  at  alternate  sides  of  the  wound  or  at 
one  side  only.  The  former  is  the  hctttr  plan,  since  if  the  dressings  cling 
to  the  knotted  extremities  of  the  sutures  their  incautious  removal  is  less 
liable  to  disturb  the  line  of  union.  If  tension  he  present,  alternating  deeper 
stjtures  nniy  l>e  introduced.  Superficial  sutures  to  appose  the  borders  can 
be  introduced  between  deeper  ones  (Fig.  140),  If  si!kwonn-gut  he  em- 
ployed, it  should  be  tied,  if  practicable,  only  with  the  friction  knot,  for 


Fku  mi 

Simple  interruptt'tl 
suiurti. 


OPERATIVE  SURGERT. 


^lien  tims  yiiited  the  ends  of  the  suture  lie  closer  to  the  eiirface  if  cut  short. 

In  tliu  rrinnval  of  iiitcrruptt^d  sutures,  e?? pec i ally  of  wire,  the  suture  ^should 

be  m  d  i  v  i  d  ec  I  a  ii  d  g  ni  s  pe  d 
us  to  see u re  unolf^trueted 
withdrawal  (Fig.  141), 


Tm   140. — Alteniiiiiiig  Jeep  ami 
superficial  sutures. 


Silvi 


introducet! 


Pio.  141, 
Ron  I  oval  of 
intfiTiipted 

suture. 

same  as  silk 


Continuous  suture^. 


PiQ,  14^.— Tying  conlinuous  «uture. 


■  by  a  needle  armed  witli  a 
loop  of  silk  cord  to  draw  the  wire  gutiire  into  position.  The  sutures  are 
tlieu  twisted  into  plaee. 

The  roniiiiuofis  sitfftn\  sometinu'S  called  the  glover's  (Fig.  142),  is  em- 
ployed to  unite  sui)ei'lkial  wounds  and  sueli  others  as  require  hut  little 

force  to  cause  a  proper 
adjustment  of  the  diviiled 
surfaces.  It  is  made  by  re- 
peatedly passing  ttie  needle 
through  the  tissues  without 
cutting  tlie  thread,  and, 
after  fitting  tlie  sutures  to 
the  wound  strain,  complet- 
ing the  union  and  coniin- 
ing  the  end  of  the  thread 
by  mt'ans  ol  a  final  suture 
formed  hy  uniting  the  ends 
caused  by  division  close  to 
the  eye  of  the  nivdl<\  with  thr  <'nd  of  the  suture  remaining  at  the  opjjosite 
Bide  of  the  wound  (Fig.  U3).  The  continuity  makes  this  one  less  reliable 
than  the  interruptt-d  sutures. 

The  Quilled  Suture. — The  quilled  suture  is  made  hy 
passing  several  doulded  threads  through  t!ie  lips  of  the 
wound,  half  an  inch  or  sn  aiuirt,  and  uniting  them  over 
quills,  wood,  etc.,  as  the  latter  lie  parallel  with  the  cut 
(Fig.  144).     This  suture  is  us<:*d  in  vaginal  and  perineal 

sc»wing,  and  when  the  clo- 
sure of  deep,  gaping 
wounds  is  required. 

TItr  Pin,  TwiAtrd,  or 
Jfarelip  Suture,  —  Tho 
twisti'il  or  harelip  suture 
(Fig.  115)  is  made  by 
l>ushiug  a  pin  t!i rough  the 
edges  of  the  wound  and  passing  aseptic  cotttm  yarn,  narrow  strips  of  anti- 
styptic  gauze,  or  other  suitable  material,  around  the  pin  in  a  continuous  or 


Pio.  144.— Quilleil  suture. 
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interrupted  figurtM>r-t'iglit  form,  rnnfining  it  in  position,  and  at  the?  same 
time  npposini,'  I  lie  divided  surfaces  of  the  wound.  The  yam  should  h: 
c[uinge<l  repeatedly,  so  as  to  prevent  undue  soiling?.  If  the  yam  he  drawn 
too  tight,  rajiid  idcoration  around  the  pins  is  liahle  to  oecur^  and  result  in 
piidiole  disfigurement  unU'ss  tlie  traction  ho  pnnnptly  rehmsed.  The  twisted 
euture   (Fig.  14t>)   is  of  great  use  in  closing  deep  wounds,  in  wliieh  case 


^  Fia  140.— Twisted  suture. 

needles  of  large  size,  and  even  skewers,  may  he  thrust  throtigli  the  tissues. 
An  ordinary  pin  or  needle  can  Ik}  employed,  althougli  tho.se  that  are  spe- 
cially construeted  for  the  pyrpose  are  preforahle  (Fig.  147),  If  Bpear* 
pointed,  they  may  he  pushed  llirotigh  the  tii^sues  unaided,  or  Post's  or  Buck's 
pin  carrier  (i>age  Tii)  can  bo  used  as  a  guide  for  thrir  introduetion.  Pins 
with  adjustable  sliarp  points  are  frenuently  used.  At  all  events,  the  points 
Bhonld  Ix.'  renujved  as  near  to  their  exit  as  is  conj^istent  with  the  security  of 
the  suture;  the  intervening  spaces  are  elost*d  with  BUperheial  interrupted 
sutures  when  necessary. 

The  Button  Suture  (Fig.  118).— The  button,  like  the  quilled  euture,  is 
employed  to  ajiproximate  the  deep  portions  of  a  wound,  therei>y  relaxing  its 
borders  and  thus  pcnnitting  them  to  lie  united  with  simple  sutures  which 
are  not  expowd  tf>  tnn  tinn, 

I  The  Buried  Suture, —  Huriinl  sidures  are  introduced  into  wounds  cut 
short,  and  closed  in  by  superhrtal  stdures.  T^atgut,  kangaroo  tendon,  and 
bilk  are  employed  to  (x^elude  dead  spaces,  silkworai-gut  and  metallic  su- 
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Fio.  148. 
Button  £uturc« 


Uarelip 
pins. 


able 

Post's  pin-    [x>inteil 
carrier.  pin. 

Fro.  147, 


turct^  bluing  objectionalilo.  Buried  sutures  are  employpd  within  the  wound 
to  eradicate  dead  spaces  and  to  j^iiitaMy  hring  in  contact  with  each  other 
/  the  8i'veml  hiycrs  of  tis^sue  that 

compo&e  its  walls.  The  emph^y- 
ment  of  hiiried  sutures  iutro- 
duccft  into  the  wound  a  greatiT 
or  le^s  amount  of  eonstricting 
foreign  materia^  which  may  l>e- 
ctuno  tlio  source  of  in  feet  ion, 
lAir  Wih  reason  the  praetice  of 
introducing  the  buried  sutures 
has  not  as  yet  taken  so  strong 
a  hohl  on  the  profession  as  their 
worth  suggests.  The  element  of 
uneertainty  connectctd  with  their  employment 
will  limit  it  to  expert  hands  sustaintnl  l>y  au- 
di >ul>ted  resources  for  some  time  to  eome. 

lite  SitbctilifuJar  Suture. — Halsted  recom- 
mends the  subcuticular  suture  to  avoid  the  in- 
fecting influence  of  the  skin  coccus  incident 
to  passing  the  stiteli  through  the  integument. 
Tlie  needle  ia  int^o^_hu'ed  at  the  under  surfaeeof 
the  skin  at  one  Bide  and  passed  out  just  beneath 
the  cut  t>dge ;  it  is  then  passed  in  the  reverse  direction  at  the  opposite  side  and 
tied  ( Fig.  VXM,  A'ol.  11).    Fine  catgiitj  silk,  or  wire  are  use<l  in  this  instance. 

The  Relaration  and  Coaptation  Su- 
ture (Figs,  149,  150). — As  the  name 
indicates,  this  suture  ig  a  double  one 
and  meets  dual  indications.  It  not  only 
approximates  the  dt.^*p  tissues  in  its 
grasp  (mattress  stitch,  ff),  and  relaxes 
the  superficial  (relaxation  suture),  but 
is  emjdoyed  also  to  unite  tbe  rt4axed 
borders  (continuous  stiteli,  b)  of  the 
wound  (coaptation  suture). 

The  three-cornered  wound  sutures 
and  tbeir  uses  are  explained  at  once 
by  the  illustrations  of  their  application 
(Figs.  151,152). 

Drainage. — Proper  drainage  is  not 
only  of  great  importance  in  securing 
suecessful  union  of  divided  surfaces, 
but  it  is  also  necessary  for  the  safety  of 
t  be  ]  )at i  en t .  Gooil  d  ra  i  nage  Is  as  potent 
a  factor  of  ch'anliness  In  a  wound  as  is  good  drainage  of  a  dwelling  to  the 
healthfulness  of  its  occupants.  No  one  Im-al  conditi^ju  peculiar  to  an  op- 
eration will  interfere  so  inatrrially  with  tbe  prwesa  of  licaling,  or  expose  the 
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patient  to  greater  eonstitiitianal  duogor,  tlian  the  collection  aod  clct'omposi- 
tion  in  the  wound  of  (iiiids. 

Wlion  till*  stirfaeet?i  of  a  wound  eiin  he  brought  together  and  maintained 
&o  as  to  olditemte  [HTinanentlv  the  wound  eavitj  and  dead  gipaeoB,  no  drain- 
age  is  nee<led.  But  since  the 
means  of  deep-tissue  coaptation 
are  often  iuiperfettly  [i[)plied  and 
inaiutiiiued,  and  dead  spaeet*  es- 
cape notice,  and  fiuid  collections 
not  infrequently  occur,  it  is  wise 
to  provide  for  drainage  during 
the  first  forty-eight  hours  sue- 
ceeding  an  operative  procedure  of 
any  magnitude.  The  possihle  presence  in  a  wound  of  hruised,  diseased,  or 
infected  tissue,  n(  persistent  bloody  or  geroiis  oos^ing,  also  demands  the  estab- 
lishment of  drainage. 

Drainage  may  he  secured  through  depcuth-nt  incisions  in  the  flaps,  or, 
better  still,  hy  intro<]uction  into  t!ie  won  ml  t)f  an  aseptic  drainage  agent 
An  ordinary  piece  of  asejitic  ruhher  tubing  {  Fig.  15:1)  about  a  fourth  of  an 
inch  in  diameter,  with  holes  through  the  sides  at  irregular  intervals,  may 
be  insertcnl  throug!i  the  most  dependent  portion  to  the  bottom  of  the  wound 
cavity;  another  can  he  introduced  to  the  to]>  of  the  cavity  through  the  uppcr- 


Fio.  15L  Ffo.  15*2, 

Threo-comered  wound  sutures. 


Pio.  15;i— liiibber  draiiiiige  tube,  thread  fastening. 

most  angle  of  the  wound.  The  size  of  the  tube  is  regulated  hy  the  size  of 
the  wound  and  the  necessity  of  providing  for  frc^  and  co))ious  discharge. 
TuIh'S  too  small  rath<T  than  too  large  are  often  employed.  It  may  he  littter 
to  introduce  two  short  tulies,  one  above  and  the  other  below,  than  one 
through-and-th rough  long  one,  liecause  the  use  of  the  latter  introduces  into 
the  wound  a  siiperflmnis  amount  of  foreign  material  whicli  docs  not  meet 
an  indication  eommeusurate  with  the  disturbance  caused  l»y  its  presence* 
With  this  plan  of  drainage  tlie  wound  can  he  flushed  through  one  tube^ 
while  the  other  permits  a  frf»e  escape  of  the  fluid.  Rubber  drainage  tulx^s 
of  assorted  sizes  are  stored  in  antiseptic  fluid  contained  in  !ong  glass  recep- 
tacles of  similar  shape  but  larger  than  those  for  kangaroo  tendon,  Wln^i 
thus  eared  for  they  are  ready  for  immediate  use. 

Drainage  tubes  should  lie  fastened  securely  in  position,  so  that  tbcy  can 
not  slip  into  the  woun<l.  If  a  tube  bt*  missed  and  ean  uai  l)c  found  in  tlie 
dressings,  it  should  be  sought  for  in  tlic  wound  itself.     Tuht^s  are  fastened 


106 


OPERATIVE  hUKGERY, 


in  position  hy  a  thread  or  tatgul  passed  tlirougk  the  proJL'cting  extremities 
and  tied  around  or  fastened  to  tlie  limb  (Fig.  Ia3),  m%  better  vet,  b}'  the 
insc^rtion  of  a  safety-pin  at  the  same  situation.  The  piii  should  be  inserted 
into  the  tulie  in  sueh  a  iminner  as  to  lie  smoothly  on  the  i^iirfaee  and  n<»t 
interfere  with  tlraiuage.  To  meet  these  desires,  the  pin  slioidd  pieree  the 
side  of  the  tube  parallel  with  the  surfaec  of  the  wound  (Fig.  154),  rather 

than  any  iwrtion  of  its 
open  extremity.  If  cat- 
gut or  aseptic  thread  \h}. 
used  to  hold  a  tutie  in 
position,  it  should  lie 
loosely    tied    around    the 

Tfl      ^».     „  ,1       .    .  .       .    *         .  linih,    to    avoid    the   eno- 

Fm,  154. — Kubber  dramage  tube,  tj III  fasteuuiif.  ,   -   .-        .*    ^  e  i* 

^  ^  strict  ion  tiuit  may  follow 

swelling  of  the  s*)ft  parts.  The  open  extremitii^s  of  the  tubes  should  be 
cut  off  ilush  with  the  soft  parts  as  nearly  as  posFible.  Agents  of  wound 
drainage  should  l>e  removed  promptly,  knause  if  allowed!  to  remain  too 
long  they  provoke  a  diselvarge,  and  their  retention  may  serve  only  for  the 
removal  of  scdf-infeeted  products. 

A  druinage  tul>e  can  Ite  pushed  into  position  directly:  it  is  better  if  the 
introduction  is  aided  by  means  of  a  dirtrtor  or  probe  inserted  within  it, 
cither  as  a  propelling  agent  or  a  guide.  It  may  be  pushed  or 
drawn  into  place  1)V  the  ordinary  thynd>  forceps;  the  latter 
agent  is  the  better  if  the  wound  be  open.  Strips  of 
iodoform  (Fig.  155)  or  other  gauze  can  he  uschI  for 
draiiiiagc  jrurjioses. 

The  dtrah-ifit'd  itthes  of  Neuher  are  not  aeccBsible 
enough  to  rival  the  rubber  ones;  moreover^  they  not 
infretpiently  become  absorhed  before  the  wound  is 
sulheiently  healed  to  properly  dispense  with  tlie  use 
of  drainage.  Several  strands  of  antificpiir  mi  (jut 
(Fig.  lot!),  horst'Jiair,  or  silk  worm-gut,  can  be  intro- 
duced loosely  and  retained  in  the  wound  when  lim- 
ited discharge  is  auiieipated  ;  they  drain  f]uite  satis- 
faetorily,  and  the  tirst  is  readily  iihsorlrcd  or  c*an  lie 
easily  removed,  as  dcsiR'd.  Care  should  he  exercist^d 
in  the  introduction  into  a  deep  wound  of  the  bent 
ends  of  silkworm-gut,  as  its  springy  nature  will  cause 
it  to  disappear  into  the  wound  cavity,  and,  tno,  the 
withdrawal  while  sprung  apart  will  destroy  the  repair 
along  the  course  of  removal,  Chirken  bones  decalci- 
fied l*y  a  weak  s<dntion  of  hydroehlorie  aeid  may  he 
utilizdh  and,  while  they  arc  suitable  for  drainage,  still  Fia.  156. 
thev  are  tno  hard  to  he  absorbed,  and  consequently  Catfrut 
dn  not  add  materally  to  the  surgeon's  equipment. 
Special  methods  of  drainage  will  be  described  in  connectign  with  the  0{>era- 
tions  to  wliich  tlicy  are  adapted. 
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Canalizaiion, — Canalization  is  a  term  applied  by  N"euber  to  a  method  of 
establishing  drainage  without  the  use  of  tubes.  Shallow  and  deep  canaliza- 
iion  comprise  its  varieties.  Shallow  canalization  is  the  drainage  of  a  shal- 
low subcutaneous  cavity  by  oval-shaped  punctures  a  fourth  of  an  inch  or  so 
in  width,  made  through  the  integumentary  flap  at  the  most  dependent  por- 
tion of  the  wound.  These  punctures  vary  in  number  and  situation  to  meet 
the  demands  of  the  case,  and  are  formed  by  a  punch  constructed  not  unlike 
the  leather  punch ;  in  fact,  the  latter  may  be  employed  as  a  suitable  substi- 
tute. Deep  canalization  may  be  directed  to  the  drainage  of  deep-wound 
cavities,  which,  when  united  by  granulation,  produce  an  objectionable 
amount  of  cicatricial  tissue.  The  integument  at  either  border  of  the  wound 
is  loosened  outward  from  its  deep  connections  to  an  extent  sufficient  to  per- 
mit the  borders  to  be  easily  drawn  or  slid  into  apposition  with  each  other 
and  carried  to  the  bottom  of  the  wound  cavity,  to  which  they  are  connected 
by  sutures.  The  surface  then  appears  concave  or  troughlike,  and  is  formed 
by  the  depressed  integument,  which  should  be  caused  to  unite  with  the 
walls  and  floor  of  the  cavity  by  first  intention.  Although  this  method  of 
cure  is  not  in  common  use,  it  is  nevertheless  of  much  utility  in  the  treat- 
ment of  bony  defects,  comprehending  assured  long  delay,  and  followed  by 
sensitive  and  objectionable  deformities  (page  358  et  seq,). 

The  Protective  Dressing, — Various  kinds  of  protective  dressings  are 
employed,  usually  now  of  a  simpler  character  than  formerly,  because  the 
attainment  of  asepsis  can  be  achieved  with  less  variety  of  dressing  than  usu- 
ally attends  the  antiseptic  method.  Simple  aseptic  gauze  and  medicated 
gauze  of  various  kinds  form  the  basis  of  the  protective  dressings  of  the  day. 
Sometimes  oiled  silk,  rubber  tissue,  rubber  dam,  etc.,  are  used  to  supple- 
ment textile  fabric  agents  in  attaining  special  ends.  However,  as  impervi- 
ous agents  prevent  proper  surface  evaporation,  causing  the  dressings  to 
become  warm  and  moist,  and  maceration  of  the  epidermis — conditions  that 
encourage  the  development  of  germs  rather  than  inhibit  them,  as  is  charac- 
teristic of  dry  dressings — these  special  agents  enter  no  longer  into  common 
use,  being  employed  only  for  the  special  purposes  befitting  their  utility. 

Oiled  Silk  is  rarely,  indeed,  placed  directly  upon  the  skin  when  em- 
ployed for  protective  purposes.  Often  rubber  tissue  cut  into  suitable  strips 
is  utilized  in  this  manner,  especially  in  skin  grafting  (page  576)  and  in 
Schede's  method  of  healing  (page  358).  However,  both  of  these  substances 
not  infrequently  cover  and  are  tucked  around  gauze  fabric  already  applied 
to  a  wound  for  purposes  of  cleanliness  and  protection  against  external 
influences. 

At  the  present  time  enterprising  chemists  are  engaged  in  preparing 
for  the  general  market  all  varieties  of  aseptic  and  antiseptic  dressings,  of 
which  the  various  forms  of  gauze  are  the  striking  illustrations.  There 
seems  to  be  no  doubt  that  reputable  producers  of  these  articles  provide 
trustworthy  products  at  a  rate  much  more  satisfactory  in  all  respects  than 
can  be  made  by  the  individual  consumer  and  with  a  great  saving  of  time 
and  annoyance  to  the  latter.  It  is  not  to  be  forgotten  that  sophistication 
of  all  such  products  can  be  readily  practised  and  with  evident  disastrous 
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results^  and  fliorefore  t'on^lllmp^g  ought  to  exercise  no  inconsiderable  vigi- 
lance in  securing  efficient  articles. 

Rubber  Dam. — I{uhlH.*r  dnm  is  more  substantial  than  rulil>er  tis&ue,  and, 
like  it,  can  he  sterilized  by  soaking  in  a  solution  of  carbolic  acid  or  of 
bichloride  of  mercury.  It,  too,  can  k*  used  over  gauze  dressings  to  keep 
them  moistened  when  diffusion  of  the  discharges  through  the  dressings  is 
anticipated  or  is  desirable. 

The  Douthhif]  Apparaius  (Figs.  157,  158). — The  douching  apparatus  is 
easily  made  by  ssi phoning  the  fluid  from  an  established  or  improvised  re- 
ceptacle by  means  of  a  long,  small  rubber  tulie,  at  the  end  of  which  is 
attiichcd  a  glass  or  rubb<^r  nozzle  of  suitahlc  caliber  to  properly  gauge  the 
amount  of  tluid  employed.  The  flow  can  he  easily  regulated  by  pinclnng 
the  tube  with  the  thumb  and  fiuger,  or  by  a  mechanical  attachment  con- 
structed especially  for  (his  purpose.  An  ordinary  foiinfa'tH  ^ijringt^  is  a 
durable,  couvonient,  and  satisfactory  irrigator  for  most  purposes.  The 
doucliiug  of  wounds  during  operation  is  rarely  practiced  uow,  except  for 
the  purpose  of  arresting  hamiorrhage  or  for  the  removal  of  infecting  agents. 

The  Coif  on  Baitinff  Drc>ising.^f>i\}v'i\hci\  cotton  batting  was  Tiiiich  em- 
ployed formerly  in  contact  with  the  gauze  dressings.  However,  it  is  en- 
tirely inadequate  as  an  absorbent  of  wound  discharges.  The  advent  of 
absorbent,  bora  ted,  sal  icy  la  ted,  and  other  varieties  of  medicated  cotton,  ab- 
rogated llie  use  of  the  former,  except  for  purposes  of  warmth  and  comfort. 

The  Combhird  Dressing. — ^Tbis  form  of  dressing  is  made  by  placing  sev- 
eral layers  of  bo  rated  or  other  variety  of  medicated  cotton  between  two 
layers  of  antiseptic  or  aseptic  gauze.  The  combined  textures  are  then  ster- 
ilized by  heat  and  shaped  to  suit  the  circumstance^  of  the  case,  and  placed 
over  the  gauze  already  applied^  and  are  then  confined  in  position  with  asep- 
tic bandages  (Fig.  159), 

In  many  respects  the  "  combined  *'  portion  of  the  dressing  of  a  wound 
is  the  most  important  nf  the  textile  fabric  contributary  to  the  purpose. 
The  proper  thickness^  the  suitable  outline  and  the  appropriate  extent  of 
this  portion  of  dressing  are  matters  of  significant  fact,  as  fx^aring  on  the 
comfort  of  the  patient,  the  protection  of  the  wound  and  the  maintenance 
of  accurate  coaptation  of  its  component  parts.  The  apiilication  of  this 
dressing,  and  the  retention  in  place  by  means  of  bandages  or  binders  or  by 
adhesive  strips,  are  matters  of  prime  conse(|uenee  in  all  respects.  At  the 
outset  the  dressing  should  be  accurately  and  evenly  applied  and  thus  held 
while  the  retaining  agent,  is  similarly  adjusted  for  the  purposes  of  secure 
retention.  A  failure  in  either  nf  these  ricfHls  is  fpiite  certainly  followed 
by  physical  discomfort  and  perhaj^  by  surgical  disappointment.  The  width 
of  the  itrtaining  agent  should  Ije  proportionate  to  the  tliiekness  of  tlie  dress- 
ing and  the  firmness  of  the  rc^quired  application.  Fndnly  narrow  bandages, 
etc.,  etc.,  are  cpiite  likely  to  become  cord-like  in  action,  causing  insecurity 
and  discomfort,  only  the  wider  onee  being  in  all  respects  trustworthy. 
Whenever  this  dressing  and  superimposed  falirics  bccorue  soiled  from  within, 
cither  pronqit  rcrjewal,  suiierHcial  anJisepsis,  with  stipplemental  dressing, 
should  be  applitHl,  as  the  opportunity  affords. 
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of  iodoform  and  other  powders  into  deep  cavities  and  sinuses.     The  amount 
of  iodoform  thus  employed  should  be  small  and  be  evenly  applied.     The 
ton  common  praetice  of  dusting  the  suture  line  witli  ioiloforoi,  without  spe- 
cial iudicalion,  is  a  needless  wjiste  of  the  drug  and  an  tm- 
^^B^^      wise  exposure  to  its  poisonous  etiects. 

k  ^  Arhloi^  iodol^  and  mtphihaUn  are  sometimes  omployod 

ft  tt^B  ^^  substitutes  for  iodoform »  on  account  of  the  objections  to 
V.,4B^^  the  hitter.  They  are  not,  however,  as  efficient  as  iodoform. 
The  Iodoform  Ganze. — Iodoform  gauze  is  now  in  general 
mid  established  use.  It  luis  thus  far  withstood  the  economic 
assaults  of  the  pharmacists  and  the  ill-judged  prejudice  of 
the  skeptics,  and  become  a  highly  valued  agent  in  advanced 
surgical  technique.  Iodoform  gauze  is  prepared  by  two 
methods — one,  the  ready  njetimd,  which  consists  in  rubbing 
pulverized  iodoform  into  the  meshes  of  moistened  sterilized 
gauze.  This  method  jirodnces  the  most  useful  article,  be- 
cause it  obviates  the  decomposing  influence  of  ether  on  the 
drug,  and  impairs  less  the  capillarity  of  tlie  textile  fabric; 
but  for  commercial  purposes  and  hospital  uses  it  is  j  ire  pa  red 
differently. 

At  Bellevue  Hospital  many  kinds  of  dressings  arc  used, 
and  of  various  percentage  strength.  It  is  tlK-rcforc  imprac- 
ticable to  give  all  the  formulas,  but  by  giving  typical  ones, 
chosen  from  those  must  in  use,  tiie  manner  nf  |nvparation 
will  be  nuule  sufficiently  clear. 
Dr.  Charles  Rice  said:  "  It  is  proper  to  state  at  the  outsL4  that  the  per- 
centage strength  of  antiseptic  dressingSj  such  as  iodoform  gauze,  bichloride 
gauze,  etc,,  should  refer  to  the  actual  percentage  by  weight  of  the  antiseptic 
agent  contained  in  the  fabric  when  unide  as  dry  as  possible.  It  is  not  desira- 
ble completely  to  dry  a  prepared  dressing  which  is  to  be  wetted  or  damp- 
ened before  it  is  used^  as  the  wetting  is  likely  to  wash  out  some  of  the 
antiseptic. 

'*  Many  nurses  and  some  manufacturers  of  dressings  call  a  ten-per-cent 
fabric  one  that  has  been  dipped  in  a  ten-per-cent  solution  or  nuxture  and 
then  more  or  less  wrung  otit  The  nile  should  be  to  designate  a  medicated 
fabric  by  tlie  percentage  of  active  ingredient  it  contains  when  practically 
dry,  and  not  by  the  percentage  strength  of  the  liquid  with  which  it  is 
impregnated. 

"  To  prepare  a  ten-per-ceni  iodoform  gauze^  take,  say,  50  parte  by 
weiglit  of  g^iuxe,  40  partj  of  glycerin,  and  10  of  iodoform.  To  properly 
incorporate  the  latter,  additional  lirpiid  is  required,  say,  for  instiince,  200 
parts  of  alcohol  and  100  parts  of  water.  When  this  gauze  is  finished  and 
dried  the  alcohol  and  water  will  evaporate,  while  the  glycerin  and  iodo- 
form will  remain,  and  the  amount  of  the  latter  will  then  be  ten  per 
cent. 

**  The  Preparation  of  lodtform  (uiuze  of  Different  Slrenyths^ — To  make 
iodoform  gauze  of  the  following  strengths,  use: 


Fto.  160. 

Iodoform 
sprinkler. 


THE  TREATMT5NT  OF  OPEHATtON-WOtTNBS.  HI 

Sterilized  absorbent  gauze  (dry) 475  grains ; 

Iodoform , The  below-given  ariioimt ; 

Glyecriii ,  _ 1  nuidoiiiice  ; 

Alc(>hol 2  fltiidnimces. 

For  a.  lU-per-cent  gauze  use  110  grains  of  iodoform, 

"       20-      "  ''       "  2C0        **  " 

"       35-       "  ''       "  350        **  ** 

«       30-       «  "        ^*  450        •*  ^* 

«       40-       '"  **       '*  700        "  "' 

"Place  tbe  reqiiired  anion nt  of  iodoform  in  a  suitable  basin  and  add 
to  it  the  glycerin  and  aleohol  Mix  the  iodoform  thoroughly  with  the  liquid, 
80  that  a  perfectly  homogeneous  mixture  will  result;  then  incorporate  tbe 
mixture  with  tbe  projier  amount  of  gauze  by  repeatedly  rubbing  it  into 
the  texture  and  wringing  out  and  reabsorbing  until  tbe  mixture  is  entirely 
tfiken  lip  and  uniformly  distributed  in  the  ganze.  Then  spread  the  gauze 
on  a  table  covered  with  an  im])ervions  fabric  rendered  lisoptic  by  wiping 
with  bichloride  solution  (1  to  1,000) ;  smooth  out  and  then  fold  it  in  a  suit- 
able  manner;  wrap  it  in  sterilized  paraffin  paper,  and  finally  in  sterilized 
oiled  muslin,  and  place  it  in  air-tight  jars. 

"If  the  amount  of  liquid  for  the  higher  strengths  be  found  insufficient, 
lE  little  sterilized  water  may  be  added  to  give  the  mixture  the  proper  de- 
fgree  of  fluidity, 

*^  T7te  Preparation  of  TfiierscFs  Gauze. — Prepare  a  l-in-50  solution  of 
Thiersch's  powder  (which  consists  of  salicylic  acid  1  part»  and  boric  add  8 
parts)  in  sterilized  water.  To  make  1  quart  of  this  solution,  ii9'^  grains 
of  tbe  powder  will  be  required*  Saturate  the  gauze  with  this  solution  and 
retain  it  therein,  complet4?ly  immersed,  for  at  least  twenty-four  hours;  then 
wring  it  out  more  or  less  as  may  \m  required.  It  is  not  intended  usually 
that  this  gauze  shall  contain  a  definite  percentage  of  tbe  antise])tics. 

**  The  Preparation  of  Bichloride  Gauze.^To  make  bichloride  ganze  of 
the  following  strengths,  use  : 


Sthkhotb. 


Absorbent  giiuxe  (dry) 

Bichloride  solution  (1  in  1,0fK>) , 

StpnUxed  wat^er,  enough  to  inuke 


1  In  1,000. 


13  avoir,  ounces 

(10  yards), 
13^  fluid  ounces. 
32  fluidounceii. 


llnfioo. 


13  avoir,  ounces 

(10  j-ards). 
25  fluiiloiUR-es. 
32  Jluidounces. 


I  Id  400. 


13  avoir,  ounces 
(10  vanLs). 

31  flufdounees. 

32  iluidounces. 


^*The  solution  should  be  repeatedly  pressed  out  and  reabsorbed  until  the 
'impregnation  la  uniform  and  the  whole  of  the  mixture  is  taken  uj)  by  the 
gauze.  If  required,  the  gauze  may  be  dried,  beet  between  slieets  of  muslin 
in  a  place  free  from  dust  But  it  is  prefenil)le  to  leare  it  moist,  or  at  least 
not  to  dry  it  completely.  It  should  be  neatly  folded  and  wrapped  in  paraf- 
fin paper  which  has  itself  been  sterilized  by  the  bicldoride  solution.  The 
packages  should  be  kept  in  nir-tigbt  receptacles.  Large  nuiseiim  jars  of  a 
wide  diameter  are  very  s  id  table  for  this  purpose. 
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'*  Tlie  weight  of  absorbent  gauze  j»er  yard  iiatiirany  varies  wUb  the 
thickness  and  mimbt^r  of  the  threads  per  unit  of  snifaco.  That  which  has 
been  found  to  be  most  suitable  for  general  purpot^^^Sj  and  is  preferred  at  Belle- 
vue  Ilogpital,  contains  24^  thremls  per  inch  uf  width  and  38  per  inch  of 
length  ;  average  weight  4T5  grains  per  square  yard/* 

Objeciions  to  the  Use  of  Iodoform, — The  odor  of  iodofiirm  is  an  objec- 
tion to  the  use  which  can  not  be  gainsaid.  A  too  free  application  of  the 
drug  to  extended  surfaces,  esi>ecially  cranial,  haa  been  foliowed  by  both 
local  and  general  deleterions  and  even  fatal  effects  on  the  patient. 

The  addition  of  tincture  of  musk,  tonka  bean,  or  oil  of  bergaoiot  will 
lessen  the  offensiveBess  of  tlie  odor  Iodoform  should  be  need  in  small 
amounts,  especially  in  elderiy  persons  and  in  those  affected  with  oigaiiic 
heart  or  kidney  disease.  The  needless  or  perfunctory  use  in  any  form  or 
me^isure  is  to  be  condemned.  The  employment  in  connection  with  firm 
pressure  on  the  wound  and  with  the  use  of  carbolic  acid  is  not  advisable. 
A  small,  rapid  pulse,  attended  with  sleeplessness,  restlessness,  mental  excite- 
ment,  etc.,  call  for  the  prompt  removal  of  iodoform  dressing.  Fifteen  grains 
has  caused  transient  delirium  ;  a  drachm  and  more  has  been  applied  without 
special  signitieance.  The  author  has  not  yet  observed  unfavorable  mani- 
festations from  the  use,  excejit  in  one  instance,  and  that  in  the  case  of  the 
free  use  to  a  large  cranial  surface. 

The  Feat  Dressing,— Into  a  small  carboli^ed  gauze  bag  light  peat  or 
turf  is  introduced,  combined  with  two  and  a  half  per  cent  of  iodoform  ; 
over  this  a  large  bag  Jilled  witli  curbolized  peat  is  applied,  and  the  whole  is 
bandaged  firmly  in  position.  The  fine  peat  serves  admirably  to  make 
eqnable  pressure  and  absorb  the  discharges,  and  need  not  he  reapplied  until 
it  has  bi"Conu^  soiled.  Peat  dressing  is  now  rarely  used,  nor  is  there  rea- 
son to  regard  it  with  favor,  except  it  be  first  sterilized  by  heat. 

Coarse  and  fine  jute,  wood-wool,  wood*pulp,  moss,  peat,  and  sawdust, 
can  each  be  njade  antiseptic  by  steeping  six  or  eight  hours  in  a  soLition  of 
bichloride  of  mercury  (1  to  1,000)  with  five  per  cent  of  glyceriri ;  they  are 
then  wrung  out,  sterilized  with  heat,  after  which  suitable  sized  pads  or 
bags  are  made  with  some  variety  of  antiseptic  gauze. 

Improvist'd  Atttiseptiv  and  Asi'idic  Gflli2t.— Absorbent  gauze  is  made 
antiseptic  by  putting  it  into  a  solution,  bichloride  of  mercury  10  parts,  water 
2,240  parts,  glycerin  250  parts,  and  allowing  it  to  stand  for  ten  or  twelve 
hours,  then  wringing  out  and  sterilizing  by  heat.  If  gauze  be  boiled  for  a 
few  nioments  and  the  water  wrung  out,  it  is  then  sufficiently  aseptic  for 
brief  use.  If  it  be  soaked  in  a  strong  antiseptic  solution  for  a  short  time  it 
beeomes  antiseptic,  and,  like  the  former,  can  be  employed  pending  the 
prompt  use  of  the  suhstantial  variety.  Textile  fabrics  and  instruments  can 
Ik*  sterilized — made  aseptic — l>y  heat  (Fig.  IGl)  in  any  of  the  many  appa- 
ratus devised  for  the  purpose  and  oiTered  for  sale,  as  before  stated  (page  r»2). 
Those  that  combine  moist  heat  and  pressure  influences  are  the  most  effective. 

If  a  specially  prepared  absorbent  gauze,  from  which  all  oily  matters  liave 
been  extracted,  is  not  available,  ordinary  bleached  or  unbleached  muslin  may 
be  boiled  in  a  solution  containing  ten  ptT  tent  of  washing  soda  and  tw^o  pel 
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coTit  of  oaiiBtie  soda,  after  which  it  is  washed  with  wiitcT  initil  it  no  longer 
affects  red  htmu6  jiaper. 

It  should  tiot  he  forgotten  that  the  bichloride  of  mercury  is  a  somewhat 
unstable  coini>onent,  and  it  therefore  becomes  necessary  to  use  the  freshly 
prepared  combinations.  If  a  small  amount  of  common  salt  be  added  to  the 
solntion  its  stubility  is  better  maintained. 

Object  tons  io  Birhioride  Gauze. — It  is  well  to  remember  that  bichloride 

gauze  should  not  be  applied  directly  to  the  skin,  espeeially  that  uf  a  child, 

^  aa  it  is  very  liable  to  cause  an  ery. 

th em aton s  i  r r i  ta  t i on , 

The  bichloride  dressing  is  recom- 
mended as  one  possessing  efficiency 
and  safety.  The  mlnble  compressed 
iahldSj  containing  adeUnite  amount 
of  bichloride  of  mercury,  are  very 
convenient  for  the  njiiior  require- 
ments  of  general  practice.  They 
Bhonld  not,  however,  become  in  any 
way  associated  with  the  compressed 
tablets  employed  for  internal  medi- 
cation, for  obvious  reasons. 

Summary  of  the  CommoE  Preparations  for  a  Modem  Oparation,  Th$ 
Operating  Table. — ^Tlje  table  ghould  be  well  covered  with  blankets,  and  by  a 
rubber  cloth  so  arranged,  if  need  be,  tliat  if  the  table  be  slightly  tilted  all 
the  fluids  employed  will  be  r|uiekly  diseliarged  into  a  suitfible-sized  reoejitacle 
placed  on  the  floor  (page  ^l  et  seq.). 

The  PniienL — The  portions  of  the  body  not  to  be  operated  upon  should 
be  carefully  excluded  from  draughts  of  air,  and  also  from  conbict  with 
fluids,  by  isolating  them  from  the  immediate  field  of  operation  by  aseptic, 
iuitably  arranged  warm  rubber  cloths,  blanketa,  and  flannel  garments.  Pre- 
Ciuitions  of  this  kind  lessen  the  degree  of  shock  and  the  dangers  of  kidney 
and  pulmonary  complications. 

The  part  to  be  operated  upon,  together  with  the  contiguous  area,  mnst 
be  made  entirely  a8e]>tic  a  few  hours  before  operation  when  practicable  by 
shaving,  soaping,  and  scrubbing  with  a  stiff  aseptic  brtish,  after  which  they 
should  be  rinsed  in  alcohol,  or  a  strong  solutio?i  of  carbolic  acid,  or  chlor- 
ine wat^r,  and  wrapped  in  towels  satnmted  with  a  strong  antiseptic  fluid. 
A  saturated  ethereal  solution  of  iodoform  may  be  poured  over  the  immedi- 
ate site  of  the  operation,  and  the  antiseptic  wraps  omitted  if  the  operation 
is  to  fx-  commenced  in  a  few  moments  ( pagi-  ^i-l  et  .^eq.). 

The  surrouftduHj  arcas^  outside  the  immediate  field  of  the  operation, 
should  be  isolated  from  it  by  towels  thoroughly  wet  with  strong  anti- 
8t»ptie  fluid,  nnd  wlien  soiled  they  sljonld  Ix?  replaced  promptly  by  clean 
ones.     The  fluids  thus  employed  shonld  be  warm. 

The  forearms,  handtfj  and  naih  of  the  operator,  the  ajishtanis,  and  of 
others  who  are  brought  in  contact  with  the  wound  or  with  the  inslrnments, 
together  with  the  inslntmcnts,  must  h*  made  thoroughly  aseptic. 
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The  following  is  nn  efficient  method  of  seeurmg  proper  rleftnlincsj?  of 
the  hands,  etc, : 

The  uaila  should  be  cut  short,  and  till  foreign  matter  and  dead  cuticle 
should  be  removal  fr«>ni  heiioatli  iliern  and  from  the  nngiii-ciibineoiia 
creases;  the  forearma  and  hands  (fhigers)  sliould  he  thoroughly  scrubbed 
for  ten  or  fifteen  minutes  with  soap  and  a  sti^  brush;  the  soap  is  then  care- 
fully washed  off  with  sterilized  hot  water,  and  tlie  nail-cleaner  employed 
again  as  before;  a  similar  scrubbing  and  washing  is  repeated,  after  which 
the  extremities  are  thoroughly  rinsed  in  pure  alcohol  and  kept  immersed 
in  a  hot  aDtiseptic  fluid  or  wrapped  in  antiseptic  towels  or  mittens  until 
the  operation  is  commc^nced. 

The  following  wet/tod  of  cleansing  the  hands  is  employed  at  the  Johns 
Hopkins  JI(ispi/al  : 

1,  The  nails  are  kept  short  and  clean. 

2,  The  hands  are  washed  thoroughly  for  ten  minutes  with  soap  and 
water,  the  water  being  as  hot  sis  can  be  comfortably  bortie,  and  being  fre- 
quently changed.  A  brush  sterilized  by  steam  is  used,  and  any  excess  of 
soap  is  washed  off  with  water. 

3.  The  hands  are  immersed  for  from  one  to  two  minutes  in  a  warm 
saturated  solution  of  permanganate  of  potash. 

4.  They  are  then  placed  in  a  warm  saturated  solution  of  oxalic  acid, 
where  they  remain  until  complete  decolorization  of  the  |>ermanganate 
occurs. 

5.  They  are  next  waahed  off  with  a  sterilized  salt  solution  or  water. 

6,  They  are  then  immersed  for  ten  rainntea  in  sublimate  solution  (1  to 
1,500). 

The  Na4iceni  Chlorine  Method, — This  method,  introduced  by  Weir,  is 
practiced  as  follows :  Scrub  the  hands  and  forearms  thoroughly  in  hot  run- 
ning water,  using  green  soap,  and  aiding  the  cleansing  under  and  about  the 
nails  with  a  pointed  wooden  brush. 

Take  about  a  tablespoon ftd  of  bleaching  powder  (the  ordinary  commer- 
cial chloride  of  lime)  and  about  a  cubic  inch  of  carbonate  of  soda  (common 
washing  soda),  to  which  add  enough  water  to  make  a  thin  paste,  and  rub 
the  whole  about  like  soap.  A  thick  cream  is  formed  whioli  emits  free 
chlorine  gas.  Its  application  to  the  skin  sui-face  at  first  produces  a  sensa- 
tion of  heat,  but  a  little  later  one  of  coolness. 

Continue  rubbiug  until  the  little  rough  grains  of  chloride  of  lime  dis- 
appear, or  until  the  creamy  fluid  tluckens  into  a  pasty  layer,  or  until 
the  sense  of  coolness  is  felt.  Tiie  procedure  occupies  from  three  to  fiire 
minutes. 

Wash  the  paste  off  in  sterile  water. 

The  odor  of  chlorine  can  be  removed  by  neutralization  in  a  (sterile)  on©- 
fifth-per-cent  solution  of  atpia  ammonia. 

Aniii^epiic  Gloves. — If  those  who  have  to  do  with  operative  procedures, 
handling  the  dressings^  etc.,  will,  after  the  thorough  cleansing  of  the  hands 
and  arms,  wear  long  canton  flannel  gloves  or  mittens  (Fig  \iV-t)  saturated 
with  a  bichloride  solution,  the  handling  of  miscellaneous  articles  during 


preparatioTi  of  the  patient  need  causo  na  concern,  especiully  if  the  Iiaiida  be 
rinsed  iigiiin  before  coming  in  ilirect  ooiiLact  with  iinportaint  things.  Thin 
rul>bei'  iind  rotton  gloves  urc  advised  for  the  same  pur|>ose,  and  are  worn  by 
many  snrgeons  during  operation.  The  autljor  uses  thin  rubber  finger  stalla 
instead  of  gloves  (Fig.  liV^),    They  are  cheap,  servieeable,  cover  the  digits 

well,  and  can  be  promptly  re- 
newed and  replaced  by  otliers 
when  defective.  At  all  events, 
no  matter  which  be  worn,  the 
hands  should   be  cleansed   with 


Fio.  1 62»— Canton  flannel  gloves. 


Fig.  16;j.--Rublwr  finger  stalls. 


I  Pie  same  degret*  of  care  as  without  their  use,  otluTwise  the  wound  may  he 
enntaininated  by  tlie  escajH^  from  within,  through  a  tear  or  puncture  of  tlie 
ibber,  of  infecting  matter. 

Diagram  of  Arrangements. — The  diagram  of  arrangement  (Treves)  for 
peration  illustrates  a  convenient  method  of  dis])ni;al  of  the  difTerent  means 
under  favorable  cireunii^tajiees.     It  h  rare  indeed  that  this  arrangement  is 
ivailable  or  perhaps  desirable,  except  in  hospital  practice  (Fig.  104 ). 

The  apparel  of  the  surgeon  and  the  a.ssistanis  should  he  clean,  newly 

it  on,  and  free  from  the  insidious  iuliuences  of  eommunieahle  disease.     A 

long  asei»tjc  rulilier  apron  covered  with  a  freshly  stcrilizKl,  short-sleeved, 

vhiie  linen  gown,  hotli  reaching  to  the  feet,  are  suitable  for  the  surgeon, 

ad  can  be  supplementcfl  by  pinning  in  front  a  sterilixed  towel  moistened 

Hth  the  antiseptic  fluid.    Each  of  the  assistants  should  be  similarly  clothed 

od  eleans^^d  (  Fig.  liirj ).    The  use  of  freshly  laundered  wliite  linen  overwear 

both  cleanlv  and  attractive.    The  cliange  of  the  underwear  is  a  measure 
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that  is  not  always  pructkod,  but  it  mkh  iniicli,  indet'cl,  to  the  after-eomfort 
of  the  j^iirgeoii,  ami  not  a  little  to  his  per^^onal  safety  in  the  instances  of 
tedious  effort  in  a  hot  room.    Changeable  water-tight  footwear  is  advijs+'d. 
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Pro,  164. — Diji^ram  of  ftrrangements.    Abdomifml  opertition. 

DoucJnng,—\yhou  tlouching  u  praeticed  an  attentive  assistant  shonld 
have  the  care  of  the  douching  fluid,  discharging  it  as  may  be  reqnireil  mi 


Pio.  165,— a.  Th:  rulpber  glove  with  nnkcfl  foiVArm,  b.  The  mhbvr  ^love,  forearm  Irghtly 
Imndiigcil  with  iijii'plif  jjaiizi*.  fasletit-il  niMtvt*  lo  the  sWwv  of  Iho  opi*rnlinp  ^^owii.  Tlie 
guuxi?  fiin  he  moisU'fip^f  wiili  iiti  iiiilif^'(>Uc  fltiiil  fur  jMirpoSf^.s  of  iH^ttir  uni»o^itioTi  tani 
rleaiiMnf>*»  c.  The  ruhU^r  ijlove  with  riihtwr  pnmtlft  oti  fnrt'Hrnn  Tlii^  phiri  is  upt 
tn  be  urK-ninfortiibJi'  anil  Luuiliersoitie,    The  writer  prftctiLvs  ihe  sccoihI  aiethiMl  {b). 
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fur  tlii- 


time,   (?x- 
iirR'st   (if 


at  all.  is  pmcticed  only  tn  n  liinilefl  exti»nt  at  Hie 
cepi  ill  the  instiiDce  nl  foul  auil  ottt'iisiv*'  woiiuds  <>j 
ha*iunrrhage. 

The  Wound.— Aii  bleoJmg  points  Rhoulil  Ik?  tiet!  with  oatgiit,  the  wound 
itself  cloRul  with  cal^^ut,  if  |>rjictieabk\  am!  thuroiiglily  drained  wlien  neeeR- 
sary.  If  desirable,  a  siiuill  anioiuit  of  iodoform  may  be  dusted  on  and  close 
the  seat  of  the  wound,  after  wht<*h  llie  kind  of  dressings  are  applied  that 
have  been  selected  to  complete  the  treatment  and  are  retained  in  phiee  by 
antiseptic  bandages. 

After  the  Operatioti. — Tlie  jmtient  is  wiped  dry,  closely  wrapped,  and 
removed  to  bed,  into  which  l)ags  or  bottles  of  liot  water  are  introduced  when 
indicated,  so  surrounded  with  flannel  as  to  prevent  burning  the  patient. 
This  precaution  is  of  great  significanee,  especially  if  the  patient  bi'  oblivious 
to  thermal  etTeets,  Accidental  burning  is  i>flcu  the  basis  of  legal  action, 
becoming  a  source  of  great  trilaihititm  to  all  coneernetl. 

The  Afier-ircatment. — Absolute  quiet  of  the  patient  and  of  the  part 
tai^aring  the  wound  is  not  the  least  of  the  elements  neees^sar}'  to  secure  a  sat- 
isfactory result.  A  careful  record  of  t!ie  pulse,  temjverature.  and  respira- 
tion should  be  kept  (page  11).  If  tlie  teuq>erature  rises  to  10*^"  F.,  and 
do€«  not  become  quite  normal  in  two  or  three  days,  the  dressing  should  he 
removed,  the  drainage  carefully  examined,  ami  the  part  inspected,  after 
which,  if  no  contra-indi<'attons  exist,  it  is  again  dressc:'d  as  before,  Usmilly 
tlie  dressings  are  removed  two  or  three  days  after  the  operation,  and  at 
once  tthen  the  (iischargrH  from  the  wound  have  soiled  their  exiernal  siirfare. 
Furthermore,  care  nnist  lie  taken  tltat  the  external  dressings  l>e  kept  closely 
in  contact  with  the  patient  for  a  considerable  distance  from  the  operatic m- 
wound,  otherwise  unfavorable  inlluences  may  gain  admission  to  the  wound 
and  prompt  healing  be  thus  prevented.  The  same  antiseptic  precautions 
slum  Id  Ix^  employed  with  the  redn>*sing  of  the  wound  as  with  the  operative 
procedure  itself.  E\atr)inatJoTi  of  the  blood,  urine,  ami  lungs  should  1k» 
nuide  from  time  to  time  for  obvious  reasons. 

The  Open  Dressintj. — The  so-called  opjcn  method  of  drr^^ssing  consists  in 
washing  the  wonnd  cavity  with  the  strong  earbolic-aeid  snlution  at  the  com- 
pletion of  the  o|K'ration,  after  which  the  limb  is  placed  npou  a  suitable 
cushion  of  oakum,  and  over  it  is  laid  a  thin  piece  of  gauze,  which  is  kept 
moistened  with  a  solution  of  carbolic  acid;  The  wound  is  washed  two  or 
three  times  daily  by  gentle  irrigation  with  a  carbolic  solution,  after  which 
balsam  of  Pern  is  poured  iido  it.  All  the  dressings  are  to  1h^  kept  clean. 
If  an  antero-posterior  line  of  coaptation  of  the  flaps  is  desin^d,  they  are 
flrawn  together  by  two  or  three  stitches:  othcrw*is«'  no  nuH*lianical  agents 
are  applied  to  the  wound.  Before  the  time  of  the  perfection  of  aseptic 
methods  the  u\wn  jdan  of  Ireatnient  of  operation-wounds  was  frt^cjuently 
practiced:  since  then  it  is  rarely  employed,  excepl  in  infected  and  slough- 
ing wounds  of  considerable  magnitu<h\  Tlie  late  Profi^ssor  dames  R, 
Wood  practiced  this  method  with  eminent  success  in  Bi-llevue  IIos]>ital 
U^fore  the  time  of  Listerisu).  as  the  writer  hail,  during  his  interncship, 
abundant  opportunity  to  witness. 
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TUB   PRECAUTIONARY   REQUIREMENTS. 

Many  of  the  precautionary  requirements  and  their  importance  have  been 
indicated  already  (pages  13  and  14). 

The  Stimulants,  of  which  brandy,  whisky,  champagne,  ammonia,  nitrite 
of  amyl,  digitalis,  strychnin,  etc.,  are  in  common  use,  and  one  or  more 
should  be  at  hand  during  an  operation,  irrespective  of  its  brevity  or  nature. 
Caffein  citrate  hypodermically  and  infusion  of  strong  coffee  by  the  bowels 
are  very  useful  agents. 

For  purposes  of  administration  of  these  agents,  the  hypodermic  and 
Davidson's  syringe  are  most  convenient.  Under  no  circumstance  should 
fluids  be  administered  by  the  mouth,  if  the  patient  be  unconscious,  except 
by  the  medium  of  a  stomach  tube. 

The  Tongue  Forceps  and  Mouth  Oag. — The  importance  of  these  imple- 
ments has  been  sufficiently  emphasized  already  to  render  the  necessity  for 
their  presence  evident   (page  13). 

The  Electric  Battery. — The  battery  must  be  at  hand  when  the  nature  of 
the  operation  or  condition  of  the  patient  might  give  rise  to  the  failure  of 
the  circulatory  or  respiratory  powers. 

The  Tracheotomy  Tube. — Although  the  tracheotomy  tube  is  not  neces- 
sary to  the  performance  of  tracheotomy  or  laryngotomy  when  indications 
suddenly  arise  calling  for  either,  yet  it  is  better  to  be  provided  with  one. 
The  surgeon  must  not  overlook  the  fact  that  the  death  of  a  patient  due  to 
the  absence  of  a  tube,  or  to  the  loss  of  time  consumed  in  seeking  for  one,  is 
unpardonable. 

The  Elastic  Bandages. — Elastic  bandages  are  not  only  important  in  pre- 
venting the  direct  loss  of  blood,  but,  as  heretofore  stated  (page  6!)),  very 
important  when  applied  to  the  limbs  for  the  purpose  of  forcing  the  blood 
contained  in  them  into  the  trunk,  as  in  cases  of  impending  death  from  shock 
due  to  the  loss  of  blood.  They  are,  in  our  opinion,  of  great  practical  utility 
for  immediate  use  in  such  cases.  They  will  certainly  bridge  over  the  inter- 
val of  time  necessary  to  prepare  for  transfusion  better  than  any  other  ex- 
pedient. 

Transfusion. — If  the  operation  be  of  such  a  nature  that  great  loss  of 
blood  is  liable  to  happen,  arrangements  should  be  perfected  for  the  rapid 
performance  of  this  measure  by  the  utilization  of  blood  or,  better  still,  the 
saline  solution  (Transfusion,  page  220  et  seq.). 

Artificial  Respiration. — No  one  can  be  safely  intrusted  to  administer  an 
anaesthetic  or  to  attempt  any  operative  procedure  who  is  not  familiar  with 
the  manipulations  necessary  for  the  proper  performance  of  this  means  of 
resuscitation  (pages  18,  19).  It  is,  in  fact,  the  only  one  of  the  require- 
ments which  should  be  continuously  employed  until  the  safety  of  the  patient 
is  assured,  or  imtil  death  is  an  established  fact. 

Finally,  a  surgeon  should  not  begin  an  operation  without  having  care- 
fully rehearsed  its  various  steps  in  his  mind  (page  10),  together  with  the 
possible  complications  that  may  arise  and  the  best  meansof  combating  them. 

Precautions  of  this  kind  serve  to  distinguish  the  careful  and  conscien- 
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tious  surgeon,  who  places  a  proper  value  upoD  liumnri  life,  and  a  just  pro- 
fessional reputation,  from  the  one  who  operates  only  Wause  the  opportu- 
nity is  offered,  and  eoni^iders  the  details  tedious  or  worthless  beeanse  he  ha*^ 
not  lind  sutfieient  patience  or  faith  to  praetice  tlieni.  Smh  as  he  trust  to 
luck,  and  often  attribute  the  result  when  the  patient  sucuunibs  to  inscrutable 
Providence. 

THE   SPKCIAL   EMEROKNOIES. 

Willie  the  seope  of  this  work  wi!l  not  admit  of  an  extended  considera- 
tion of  thi^e  eniergeneies,  still  it  is  the  author's  earnest  desire  to  so  empha- 
size their  importance,  that  those  desiring  additional  information  will  seek 
it  from  other  and  more  extended  sources.  Unexpected  emergencies  not 
infrequently  occur  during  the  i-ourse  of  an  operation,  even  though  they 
be  of  a  minor  character.  The  aniesthetic  given  to  relieve  pain  may  fronj 
unknown  reasfms  prove  a  treacherous  ally,  and  by  an  unex|Kntcil  influence 
surround  the  case  with  greater  gravity  tban  tluit  of  the  condition  demand- 
ing the  operation.  This  emergenev,  together  with  the  suffocation  that  may 
be  eaiised  by  the  solid  contents  of  an  incautiously  fed  stomach,  or  one  with 
tardy  digestion,  finding  tlieir  way  into  the  air  passages,  has  bern  quite  fully 
considered  in  the  preceding  pages. 

Shock. — The  symptoms  of  this  important  nervous  state  especial ly  de- 
mand a  careful  stmJy  on  the  part  of  those  who  contemplate  practicing  sur- 
gery* Shock  may  exist  before,  occur  during,  or  foliow  an  operation,  and  in 
either  instance  may  depend  on  loss  of  Wood,  on  physical  injury,  profound 
emotion,  or  on  all  combined.  Shock  nuiy  be  slight  in  degree  or  be  charac- 
terized by  st/itcopc^  may  lie  attended  or  followtnl  by  coJlnpsr,  Also  depres- 
sion of  the  vital  forces  is  caused  by  jjro found  mental  emotion,  and  in  all 
instantips  shock  is  the  outcome  of  exhaustion  of  or  hindrance  of  the  vaso- 
molor  function.  In  shorl%  the  blood  aeeunndates  in  the  veins,  especially 
tho^e  of  the  abdominal  system,  leaving  the  arteries  and  capillaries  corre- 
spond i n gly  dcp leted . 

Collapse,  aecnrdiug  to  ('lile,  is  a  manifestation  due  to  hindrance  or 
inhibition  of  the  vaso-motor  center^  and  shock  is  dependent  on  exhaustion 
of  this  center.  However,  botlj  may  l>e  present  at  the  same  timt*.  Obviously, 
shot'k  varies  in  intensity  and  duration,  according  to  the  degree  of  injury, 
the  loss  of  blotnl,  the  sex  and  personal  cluiraeteristies  of  the  patientj  and 
the  nature  and  extent  of  already  existing  disc^ase.  Injury  of  some  special 
organs,  as  the  brain,  thoracic  and  abdominal  viscera,  and  of  the  testicle, 
cause  profnundcr  shrnk  tlian  attends  injuries  of  a  similar  degree  of  other 
tissues.  Ihrect  stimulation  of  the  pnenniogastric  ?ind  relk'X  stimulatfon  of 
the  nuclei  arrests  cardiac  action,  causing  death  by  inhibition. 

The  prt'irntion  of  shorlr  relates  to  a  rareful  study  of  the  patient's  com- 
I»!icating  ronditions,  and  tlie  employment  of  measures  to  obviate  thewe 
adverse  influences.  The  length  of  time  the  patient  is  exposed  to  operative 
measures,  to  the  elTeets  of  ether,  and  of  wet  and  cold,  and  the  amoujit  of 
haemorrhage  exercise  n  potent  effect,  suggesting  that  the  procedure  be  eoni- 
jdeted  as  soon  as  practicable  with  a  minimum  aiiKuiitt  of  ettuT,  with  warm, 
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dry  surface,  and  prompt  arrest  of  bleoding.  For  an  operator  to  be  obliged 
to  wait  for  an  a^sfBhitit  if>  tbrearl  needles,  eut  ligatures,  and  attend  to  otlier 
various  details,  thus  consuming  time  important  for  the  patient's  welfare,  is 
conclusive  evidence  of  a  serious  lack  of  foresight,  which  too  often  contrib- 
utes its  infliu'tue  to  disistrous  results. 

Cocaine  intillration  of  the  large  nerves  of  a  Hiob  in  amputation  lessens 
and  even  prevents  shock  (page  35). 

Shock  due  to  the  loss  of  bloml  has  cbararteristies  somewliat  distinctive 
fn>ni  that  dependent  on  n)utibition  of  tbc  stpft  parts.  In  tlie  former,  the 
cold,  clammy  surface,  feeble,  fluttering  pulse,  extreme  pallor  of  the  mucous 
surfaces,  great  restlessness,  and  sighing  respiration  are  especially  promi- 
nent. 

The  Treatment  of  Shocl\—^The  treatment  of  shock  is  modified  by  the 
degree  and  by  the  cau^e  of  the  depression.  In  an  ordinary  degree  of  shock, 
lowering  of  the  head,  admission  of  fresh  air,  the  application  to  the  surface 
of  bottles  and  bags  of  hot  water,  and  hot  blankets  may  Fulllce,  Mustard 
sinapisms  to  the  epigastric,  the  cardiac,  and  to  tlie  dorsal  regions  of  the 
hands  and  feet,  collectively  or  singly,  will  contribute  a  restorative  efTect. 
High  enemata  of  hot  normal  sahne  solution,  hot  infusion  nf  coffee,  and 
perhaps  of  whiskey,  are  advantageous  aids.  The  inhalatinn  of  oxygen,  tho 
subrntaneous  injection,  according  tn  circumstances,  of  fifteen  or  twenty 
drops  of  sterilized  oil  of  cam]>hor  (Senn),  and  l)andaging  of  tlie  extremities, 
are  commended  in  severe  cases;  also  abdominal  massage,  artificial  respira- 
tion and  diaphragmatic  stinndation  (galvanic)  can  he  utilized  in  similar 
cases.  The  injcrtion  of  the  hot  saline  solution  into  the  ccllidar  tissue  of 
the  thigh,  breast,  and  iiitra-scapular  region  {hijpodermorhjsis,  page  22^), 


V/v^ 


Fig.  107  — (Yilc's  inflated  rubber  suit  for  treAtTn(?tit  of  shock. 


iDto  the  bowel  (eiitrnnJiiKifi^  page  *22*3),  and  into  tlie  venous  system  {intra' 
venous  tnjectwn,  page  220),  are  each  of  signal  importance  in  cases  of  severe 
shock.  cs[)cciallY  when  due  to  loss  of  blood. 

In  pure  sliock  ( diminution  of  blornj  jiressure  due  to  exhaustion  of  vaso- 
motor center),  according  to  Crile,  the  peripheral  ca{»illary  exhaustion  due 
to  vaso-niotor  failure  is  best  met  by  agents  that  create  peripheral  resistance. 
For  that  purpose  medirinalhj  Crile  eonxriiends  the  slow  intravenous  intro- 
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diiction  of  a  fluid  composed  of  a  teaspoonfi]!  of  a  solution  (1  to  1,000) 
of  adrenalin  ami  a  quart  of  hot  normal  saline  solution.  To  meet  the  same 
indication  mechitinmlli^  Crile  applies  lo  the  surface  of  the  patient';^  body 
*•  a  ruhlier  suit  made  of  a  doulile  layer  of  espeeially  constructed  rubber, 
whieli,  when  intlated,  givei^  a  uniform  pressure  (Fig.  1G7)  upon  the  sur- 
face, producing  an  artificial  ^H'ripheral  resistance/'  The  pressure  is  varied 
with  the  demands  of  the  ease. 

In  colhrpnc  the  fall  of  the  blood  pressure  is  sudden,  due  to  profuse 
ha?morrhage»  injuries  of  the  vaso-motor  center  or  to  cardiac  failure,  **  repre- 
senting suspension  of  function  rather  than  exhaustion  of  CH^nters  ' '  (Crile). 
For  this  condition  strychnia,  ammonia,  etc.,  may  Ix^  employed  combined 
with  artificial  respiration,  rhythmic  pressure  upon  the  prtecordial  region, 
lowering  and  raising  the  head,  followed  by  the  luit  saline  infusion  with  or 
without  adrcnalirv,  as  the  severity  of  tlie  case  demands. 

Thr  Comments^ — In  dee|H'ning  slioclc  ceasi'  operation  nt  once,  except 
dcfH^ndent  on  cause  deirumding  continuance  to  save  the  life  of  the  patient. 
When  lowering  of  head  causes  cyanosis,  reverse  the  movemciit.  The  arterial 
]vressure  iricidcnt  to  varying  arterial  tension  can  be  «[uite  well  estinnited  by 
educated  touch,  but  instrumruts  of  precision  (Fig.  \W)  are  brttcr  for  the 
purfuise,  and  afford  the  opportunity  of  establishing  a  definite  record  of 
measurenu^nt.  Ether  should  be  carefully  administered  in  cases  of  shock, 
and  not  at  Jtll  hypodermically  when  its  inhalation  causi^  dcpressioti.  lor  ati 
otfvious  rciison.  Th<'  use  of  strvehnia,  digitalis,  aniyl  nitrite,  hvj>odcrmic' 
ally  or  otherwise,  without  well-considered  therapeutic  ditfcreutiation  of 
need  should  Ik?  carefully  avoided.  The  careless  and  seemingly  even  guarded 
use  of  brigs  and  bottlci^  of  hot  watf^r  are  so  frequently  attended  with  grievous 
burns  as  to  require  the  most  careful  surveilhince  in  their  applicatiou. 

Air  (n  the  Veins, — This  accident  is  associated  with  operations  upon  the 
portions  of  the  body  wltere  the  venous  circulation  is  markedly  inllii<*nred 
by  the  force  of  aspiration,  as  in  the  regions  of  the  neck,  chest,  and  axilla\ 
Here,  if  a  vein  that  is  connectc<l  with  a  morbid  growth  be  nicked  while  on 
the  stretch,  or  otherwise  divided,  it  may  open  sulliciently  to  admit  the  en- 
trance of  air.  on  account  of  the  tension  of  its  walls  and  the  influence  of  the 
ri'spiratory  force.  The  uir  gains  the  right  side  of  tfic  Ijeari,  causing  dis- 
tention of  that  cavity  with  frothy  blood,  obstructing  more  or  less  the 
pulmonary  cireulotion.  If  the  wound  is  filled  with  blood  or  fluid  this 
accident  will  not  occur,  as  the  fluid  will  pn^vi'nt  the  entrance  of  air  into 
the  vessel. 

The  Si/mptonifi. — The  local  symptoms  are  a  bubbling  or  hissing  soun<l 
at  the  seat  of  the  haemorrhage,  sometimes  attende<l  with  air-bubbles.  The 
patient  becomes  pallid,  with  anxious  facies,  labored  breathing,  and  livid 
lijys,  attended  with  a  churning  sound  on  cardiac  ccmtraction.  Rapid  insen- 
sibility t)r  convulsions  nniy  be  the  principal  features.  Sudden  death  not 
infrequently  occurB. 

The  Trcafmeni. — ^The  treatment  should  Ix*  quick  rind  decisive.  Close 
the  opening  at  once  with  the  lliip'r  or  sponjic,  and  make  forcible  pressure  on 
the  thorax  with  the  next  expiratory  movement,  raisinir  the  fingiT  from  tlie 
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of  clear  blood.  However,  in  this  class  of  cases  death  usually  forestalls  the 
effort  of  relief. 

Kemp  recommends  artificial  respiration  and  hot  saline  infusion  in  these 
accidents. 

The  Preventive  Treatment, — The  preventive  treatment  consists  in  the 
adoption  of  such  measures  as  shall  prevent  the  entrance  of  air:  1.  Pressure 
upon  the  vein  by  the  fingers  at  its  proximal  portion  during  an  operation.  2. 
Avoid  making  incisions  during  inspiration,  especially  in  the  vicinity  of 
large  veins,  and  when  the  veins  are  held  open  by  disease  of  their  coats  or  of 
the  surrounding  tissues.  3.  If  a  vein  be  cut,  compress  it  at  once  and  then 
ligature  it.  4.  Keep  the  field  of  operation  well  covered  with  fluid,  if  pos- 
sible. 

If  the  means  here  given  bo  carefully  employed,  the  fear  of  this  compli- 
cation need  not  oppress  the  surgeon. 


CHAPTER   IV. 
THE  LIGATURE   OF  A HTERIES,— GENERAL   CONSIDERATIONS? 


Artekies  are  ligatured  in  their  continuity  and  at  their  divided  extremi- 
ties. Under  thh  heading,  however,  will  be  considered  the  ligaturing  of 
arteries  in  their  continuity  only.  Nearly  all  arteries  to  which  ligatures  are 
thus  applied  can,  from  their  assocbition  with  the  soft  and  hard  parts,  be  said 
to  possess  certain  guides,  which,  when  carefully  adhered  to,  indicate  with 
precision  the  normal  position  of  the  vessel  beneath  the  surface. 

The  guides  to  arteries  in  the  living  subject  are  praetioully  six  in  number: 
1.  The  linear  guide,  2.  The  muscular  guide,  3.  The  bony  guide.  4.  The 
contiguous  anatomical  guide,     5.  The  jinlsation.     G.  The  color  of  the  vessels. 

The  linear  guide  to  an  artery  is  a  line  drawn  upon  the  external  surface 
BO  as  to  correspond  with  the  established  course  of  the  vessel  beneath.  The 
extremities  of  tlie  line  are  nsnally  indicated  by  the  relation  which  the  vessel 
bears  to  fixed  bony  prominences. 

The  muscular  guide  is  one  biisod  upon  the  relation  which  the  vessel 
bears  to  some  portion  of  a  well-developed  sujKtrticial  or  deep  muscle,  the 
outline  of  svhich  can  be  qnite  readily  tmced  if  the  muscle  be  placed  upon 
the  stretch,  If  the  border  of  a  muscle  be  given  as  the  guide,  it  must  not  he 
forgotten  that,  m  case  the  muscle  be  unusually  developed,  or  luive  a  broader 
origin  or  insertion  than  comnio!i,  it  will  overlap  tlie  vessel,  and  tlins  may 
lead  the  surgeon  astmv-  Under  these  circumstances  attention  must  be 
directed  unerringly  to  the  contiguons  anatomical  guides^  which  include  the 
relation  that  a  vessel  bears  to  the  immediate  surnninding  parts,  and,  when 
taken  in  connection  with  the  pulsation,  lead  directly  to  it.  The  mntigaoHS 
guides  to  an  artery  may  be  muacuhr,  if  a  muscle  be  ascertained  to  bear 
an  established  relation  to  it;  or  bong^  when  a  bony  prominence  is  in  close 
coTiUict  with  it;  or  nervous,  when  a  certain  nerve  is  known  to  lie  in  a  defi- 
nite relation  to  it ;  or  vaseul(n\  when  vessels  of  an  established  arrangement 
are  associated  with  it;  and,  finally,  the  sheath  of  the  vessel  itself  becomes 
a  valuable  gtiide  when  it  is  considered  in  connection  with  the  other  guides. 
Some  of  the  large  vessels,  of  which  the  common  carotid  and  femoral  arteries 
are  the  most  striking  examples,  liave  well-developed  sht^aths,  while  the  smaller 
arteries  are  surrounded  by  a  greater  or  less  amount  of  areolar  tissue  only. 
The  larger  arteries,  as  the  popliteal,  femoral,  and  subclavian,  are  each  ac- 
com[>anied  by  a  single  vein  which  coninuinly  runs  tti  a  definite  relation  with 
them.  The  smaller  arteries,  especially  those  of  the  extremities,  are  attended 
by  satellite  veins,  two  in  number,  known  lis  pen(8  comites ;  however,  thia 
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arraiigem&nt  U  not  invariable,  since  three  or  more  of  tliese  veins  are  often 
seen.  The  vessels  are  distitiguiehed  from  each  other  by  the  light  or  pinkish 
color  of  the  arteries  and  the  dark  color  of  ilie  veins.  It  three  vessels  are 
seen,  the  middle  one  is  almost  certain  to  be  the  artery;  if  more  than  three 

exist,  the  third  vein  usnally 
rests  upon  the  artery.  If 
pressure  be  made  upon 
these  vessels,  the  veina  bo- 
come  distended  and  the 
artery  collapsed  on  the 
distal  side  of  pressure.  If 
to  these  facts  l>e  now 
added  the  pulsation  of 
the  artery,  its  loeution  is 
assured*  However,  the 
operator  who  relies  exclu- 
sively upon  the  arterial  impulse  as  a  guide  may  Ikj  led  astray  by  the  trans- 
milted  pulsations  of  eonti^^uous  vessels,  or  by  the  movements  of  parts  near 
to  which  the  artery  is  located. 
Having  settled  the  details 
of  the  operation,  the  portion 
of  the  body  in  which  the 
vessel  is  situated  is  properly 
prepared  and  so  placed  as  to 
ufTord  room  and  the  best  pos- 
sible light  for  the  procedure. 
The  part  of  the  vessel  is  tiien  selected  for  ligature  at  which  the  surgeon 
feels  best  assured  of  the  absence  of  branches  of  sufficient  size  to  interfere 
with  formation  of   the  inkTiial   clot.     Tim  primary  incision  is  made,  if 

possible,  so  tliat  the  center 
shall  correspond  to  the  por- 
tion of  the  vessel  to  which 
the  ligature  is  to  be  applied* 
The  length  of  the  primary  in- 
cision will  de{>end  upon  the 
depth  of  the  vessel,  and  should 
always  be  of  suilicient  extent 
to  afford  easy  access  to  it.  If 
the  thumb  and  finger  he  em- 
ployed to  make  the  integu- 
ment tense  and  steady  at  the 
time  of  the  incision,  great 
gnre  most  be  taken  that  the 
tension  be  equal  on  the  Tespective  sides  (Fig.  IGD),  otherwise  the  incision 
will  fall  outride  the  line  of  the  vesstd  after  the  tissues  are  released,  which,  if 
unheeded,  will  lead  the  surgeon  astray;  besides,  the  consefpient  in^eguhirity 
of  the  wound  will  interfere  with  the  necessary  space  and  light  as  well  as 
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with  tlio  rlrainnsrt*  nf  the  \mvi.  The  externa!  Iruiiiion  shonlrl  ho  mnflc  witli 
one  t?wix"|i  of  the  knife  rsitluT  Hum  tiy  repeated  cuts,  \vlueh  tend  to  ehop 
tlie  tiii«ue^.  thui?  h's.srnin|r  the  pm^peet  of  union  1)y  first  intentioTT, 

The  fttseia  is  divided  in  a  t^iniihir  mnnner.    Tlie  tissues  iK^neath  the  faseia 
are  gently  s^i-pamted  hy  the  fingers  or  handle  of  the  seal  pel,  using  the  euttiug 


Ftu.  172. — Passing  ttic  nee<]le» 

edge  only  \vh*ii  neeessary,  until  the  sheath  of  the  vessel  is  reaehed.  The 
nearer  the  approaeli  to  the  vessel  the  sliorter  should  lie  the  line  of  the  sepa- 
ration of  the  tissues,  so  that  when  the  vessel  is  reached  the  outline  of  the 
wound  will  resenible  wjinewhat  an  inverted  triangle,  witli  its  apex  eorre- 
sponding  to  the  sheath  of  tlK*  artery  ( iMg.  ITtl),  When  the  sheath  is  reaeht^d 
a  snmll  opening  is  nuide  iido  it- — about  one  fourth  of  an  inch  being  ample — - 
of  guihcient  sisie  to  pass  the  needle  with  ease.  This  opening  is  made  by  piek- 
ing  up  the  sheath  or  eondensed  tissue  with  the  thnmh  forceps*  carefully 
eutting  from  it  a  huttonhole-shaped  piece  of  a  suitable  size  (Fig,  171). 

The  borders  of  tlie  opening  in  tlu.'  sheath  are  then  separatt'ly  raised,  to 
enable  the  operator  to  ascertain  if  deeper  tissues  still  surround  the  vessel ; 
if  so,  they,  too,  should  he  incised  in  a  similar  manner.  When  the  pivuliar 
pinkish- white  appearance  of  the  coats  of  the  artery  are  seen,  the  sitle  of  the 

cut  in  the  sheath  ut^arest 

to   the   contiguous   vein, 

or  other  important  struc- 
ture,  should   be  grasped 

and  raised  by  the  forceps 

(Fig.  173,  a),  and  the 

aneurism  needle,  armed 

with  a    ligature   or   not, 

carefully  passed  from  the 

|>oint  of  greatest  danger 
around  the  vessel,  while  the  opposite  eide  of  the  opening  in  t]w  shvath  is 
grasped  {h)  to  facihtate  the  exit  of  the  advancing  end  of  the  instrument. 
When  the  needle  is  armech  a  hent  {irobc  can  be  usr<l  to  |>rcpare  th<'  way  (Fig. 
173).     If  the  location  of  the  vi^ssel  will  jienuit,  tlu'  \wvA\r  may  lie  inlro- 
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(luced  armcnl  (Fig,  174),  and  when  the  ailvanciiig  ligature  appears  at  ilie 
oj*posite  sifJe  of  the  ves.sel  it  is  seized  and  one  end  hruught  tlirougli  hy 
foreej>s  and  the  other  left  in  position  by  withdrawal  of  the  needle.  Less 
disturbance  of  the  soft  |)arts  attends  the  placing  of  a  ligature  when  the 
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needle  is  iBtroducerl  uBarmed  and  when  the  way  ha&  been  prepared  already 
by  the  \\robe.  If  all  doubts  f>e  settled  as  to  the  identity  nf  the  veewel,  the 
ligature  it^  tied  by  either  the  tiurgeon's  or  the  reef  knot,  both  ends  cut 
short,  and  the  wound  closed  and  dressed  in  the  usual  manner. 

The  kind  ollistninieiits  required  to  Ligature  Arteries  m  their  Contlnidty 

(Fig.  175). — Unlmary  scalpels  (a),  eoirifiiun  thuiiib  and  innii^L^-trjoth 
forceps  (&,  t*),  foreipreiJsure  ((/),  traction  loops  (e),  tenaculum  (g),  grooved 
directors  (/*,  t),  aneurit?m  needles  (k,  T),  probe  { w ),  retractors  (n,  o,  p).  and 
ligatures  (f).  The  nundyer  of  each  of  the  reapeetive  agents  is  regulated  by 
the  demands  of  individual  easei*.  The  need  for  blunt  hooks,  artitieial  light, 
and  specially  designed  instruments  will  be  self-evident  as  eircumstances  arise. 
The  Retractors  vary  in  size  and  shape.  The  ones  recommended  by 
Professors  Mott  {o,  jk  Fig,  175)  and  Parker  (n.  Fig.  175)  are  approjtriate 
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Fro.  m. 

Student's  needle. 


for  all  eommon  purposes.  If  neither  lie  at  hand,  others 
can  be  extemporized  by  liendfng  the  handle  of  a  common 
tablespoon  or  the  tines  of  a  fork  to  the  necessary  angle 
(Fig.  irn). 

The  Aneurum  Nefdle^^ThQ  aneuri&im  needles  ditTer  in 
size,  shape,  and  arrangement.  The  simplest  form  is  com- 
bined with  a  director.  Also  one  with  a  lateral  curvature 
may  be  employed  (/,  ?,  Fig.  1T5)  ;  another  with  adjustable 
points  for  the  purpos*-  of  securing  dcK^p-seated  vessels.  These 
points  must  be  securely  screwed  in  position,  else  the  turning 
of  the  instrument,  often  necessary  in  passing  it.  may  loosen  them,  causing 
the  inptrument  to  become  a  source  of  annovance  instead  of  an  advantage 
10* 
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(Fig.  178).  In  Fig.  1T7  is  a  repri'sentntion  of  tlu^  safest  needle  with  mov- 
able pointa  BOW  in  use*  It  is  known  as  the  "  Movable  Immovable  Aneuriam 
Needle,"  and  also  as  the  *' Student's"  Needlo.  It  Wiis  devised  by  Dr.  S.  W. 
Fletcher,  of  Pepperell,  Mass.,  while  a  student;  hence  the  name  sometimes 
given  to  it 
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THE    LIGATURE   OP  SPECIAL    ARTERIES. 

Ligature  of  the  Abdomiiial  Aorta.— The  abdominal  aorta  can  be  liga- 
tured at  lis  lower  two  inches— that  is,  below  the  origin  of  the  inferior 
meseuteric — by  either  of  two  or  three  methods- 

77ie  Contiguous  Anatomy, — In  front  lie  the  omentum,  intestines,  peri- 
tonseum,  sympathetic  nerves,  and  mesentery;  behind  lie  the  left  iumkir 
veins,  receptaculum  chyli,  thoracic  duct,  and  vertebral  column ;  at  the  right 
He  the  inferior  vena  cava,  vena  azygos,  and  thoracic  duct ;  at  the  left  no  iin* 

portant  structures  are  aufti- 
ciently  near  to  be  injured 
with  the  exercise  of  reason- 
able caution  (Fig.  Kii), 

The  linear  guide  to  the 
vessel  is  the  linea  alba. 

The  vessel  at  this  sitna* 
tion  has  no  praetiGal  mus- 
riilfir  or  bony  guide, 

Tha  Operation,  Firat 
Method  ( ( 'oope  r) ,  —  \V  t  th 
the  patient  on  the  back 
and  the  legs  tlexed,  make 
a  straight  iucision  four  or 
five  inn  beg  in  length  to  the 
left  of  the  unihilieus— to 
which  the  center  of  the  in- 
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cision  may  correspond  (Fig,  180,  a) — through  the  various  tissues,  compris- 
ing the  abdominal  wall  at  tliis  point,  to  the  peritomeum,  dividing  each  eare- 
folly.  Check  all  oozing,  and  cautiously  incise  the  peritonaeum,  securing  its 
borders  with  long  traction  loops  (see  Fig.  51)  to  prevent  them  from  retreat- 
ing outward  behind  the  abdominal  muscles. 

Turn  the  patient  toward  the  riglil,  or  tiit  the  t^ble  in  that  direction, 
thereby  aiding  the  displacement  of  the  intestine-s  ti>  that  side;  locate  the 
vessel  with  the  finger  and  carefully  cut  through  the  peritonseura  cover- 
ing the  vessel  at  the  left  side,  pass  the  needle  away  from  the  vena  cava 
and  from  behind  forward,  closely  hugging  the  aorta  and  carefully  avoiding 
the  sympathetic  nerves  and  inferior  vena  cava.  This  operation  should  he 
done  with  strict  antiseptic  prec-autions.  If  it  be  possible,  the  temperature  of 
the  operating-room  should  \>o  85*^  F,  at  least,  and  the  room  should  have  been 
thoroughly  cleansed.  If  it  be  necessary  to  ri'move  any  of  the  intx^stines 
from  the  abdominal  cavity,  they  must  be  wrapped  after  removal  in  aseptic 
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ligature  of  eotouum   iliat'   (Cmrnpton). 

c.  Fc )  r  I  i  pi  1  ( I  re  < » f  vo  i  n  n  njiii  H  lie  ( M  c  K  ee ), 

d.  For  lii;iihjrn  (tf  tl^f^p  ('[li^asitric  uii*l 
cinLMitntl^'.K  ilJne  urU'iies.  c,  f^  e.  liifi- 
sioijs  in  upper,  lower,  mid  liiteral 
regions,  /,  Ijirotid  curvixl  incision  la 
ritetltim   litie. 


Fkl  181. — Linear  guides, 
a.  For  lipiUure  of  eooiruon  i]mc  ^traosperi- 
toneiil),  A;  For  ligatJire  of  common 
iliiic{extrtt  fwritoneiil).  c.  For  ligulure 
orcjoiiiTiJOM  iliiM"  IhrtHi^li  iH.'niiliHinr  line 
ttranBpc*rituueji]).  e.  For  s^iuie  tJi  rough 
J  libers  oT  fee  tils,  d.  For  lignlnre  of  ex* 
ternal   iliac,    /.  For  li gat  art*  of  sAiue. 

?,  For  figalurt'of  roniTiion  femoral,     h, 
nt'isioii  llirough  outer  bonier  of  reetas 
for  open i tig  alxlonien  at  that  situation, 

Thf  Coti lifjuoffs A natom f/, — The  ureter  lie^  to  the  outer  i^kle.  In  otlier  re- 
spects tlie  iiiiportflnre  of  llip  re!fltinn>  of  the  ve.ssel  is  alike  in  both  methods. 

The  Opera fioth — Divide  the  various  tissues  comprising  tlie  abdominal 
wall  on  a  grooved  director  down  to  the  peritonaeum;  turn  the  body  to  the 
opposite  Bide;  insert  the  hand  into  the  wound;  separate  the  peritonaeum 
and  raise  it  along  with  tlie  intei^tines  and  ureter  carefully  upward  and  in- 
ward, thus  readily  exyjosing  the  aorta  to  view.  The  aorta  is  tiien  raised 
with  the  finger  or  a  blunt  instrument  and  the  ligature  passed  ag  before. 
The  aorta  can  be  reached  through  an  incision  extending  from  the  end  of 
the  last  rib  to  the  anterior  superior  spinons  process  of  the  ilium. 

The  Resulfs.— The  aorta  hns  been  ligatured  fourteen  times,  and  in 
every  instance  death  occurred  within  from  three  hours  to  forty-eight  days 
after  the  openition.     Ten  were  ligatured  Ix^fore  the  aseptic  period. 

Ligature  of  the  Common  Iliac  Arteries. — The  common  ilicic  arteries  are 
ligatured  with  grenter  eordidence  since  the  advent  of  asepljc  procedure. 

The  Anaiomical  Points. — The  common  iliac  arteries  average  atiout  two 
inches  in  length,  and  should  Ijc  Hgntured  as  near  I  he  middle  as  possilde. 
They  commonly  Ix'gin  at  the  left  of  the  middle  of  the  iKvdy  of  ilie  fourth 
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lumbar  vertebra,  and  diverging  j>!k^«  dowiiwurd  and  outward   to  tlie  sacro* 
iJiac  synch ondrcisos. 

Th$  Caniif/ttons  Aiutlmny, 

The  Relations  op  the  Common  Iliap  Arteries,    (Orat.) 


fn  front. 

In  front, 
SraaJl  intesttnea. 

PeritonH'iira. 

Peritonaeum. 

Small  inleslines. 
Sympntbetic  nerves. 
Urct4?r 

Sympatholio  nerves. 

Rectum. 

Superior  hromorrhotdal  artery* 

Ureter. 

Outvr  mde. 

Inner 

sidf. 

tauter  m'fh. 

'   Ri^ht    ^   Vena  caviu 

Left  Liinuiuin 

'     I<eft              PiMjas  musele. 

common      Right  common 

iliac 

^'uin. 

common 

iliac             iliiic  vein 
arteiy*  J   Psoaiji  musrle. 

iliac 

.  artery. 

Btfhirtd, 

BMml. 

Right  and  left  common 
iliae  voinii. 

Left  common 
iliat?  vein. 

Last  two  lumbar  vortehnp. 

Lfist  two  lumbar  vertebnp. 

The  Linear  Guide  to  the  Vessels.— \t\  imaginary  line  crosi^ing  the  ab- 
domen, l>etwwii  the  hi^het:t  portions  uf  the  iliae  crest t<,  corresponds  very 
neiirly  indei'd  to  the  level  of  origin  of  tlie  iliae  artericj?.  The  vcsi^els  rim 
divergently  from  a  point  in  this  line  a  little  to  the  left  of  the  center  of 
the  abdomen  downward  and  outward  on  eitlier  side  to  a  little  within  a  mid- 
jKjint  between  the  [in)*es  and  tlie  anterior  ^upericu-  i?pinons>^  process. 

Til  erf  are  two  genera!  meihods  of  access  to  the  common  iliac  artery :  one, 
liy  entering  the  alHloniinal  cavity  from  in  front  <trans[>eritoneal),  the  other 
hy  raising  tlie  peritonanim  through  nn  incision  made  down  to  it  at  the  side  of 
tlie  ahdonien  (extraperitoneal).     Trendelenbnrg  pose  best  in  l>otli  methods. 

The  Fird  Method  {Transperitonml}. — At  present  this  method  is  gener- 
ally accepted  as  a  substitute  for  the  latter  one,  espeiMally  in  those  easeg  in 
which  the  latter  is  of  doubtful  expediency.  The  onter  horder  of  tiie  rc*ctus 
abdominis  muscle,  or  nmre  [iroperly  the  lint^a  semilunaris,  is  the  hest  fit* per- 
ficial  guide  to  the  vessel  in  this  method,  Tlie  lineiP  semilunares  extend  tlown- 
ward  on  either  side  of  the  abdomen  from  the  cartilage  of  the  ninth  rib  to  the 
spine  of  the  pubes,  arching  slightly  outward.  In  the  abdomen  of  a  normal 
adidt  these  lines  are  ahont  three  inches  transversely  from  the  umbilicus. 
The  relations  of  the  common  iliac  arteries  and  veins  are  intricate,  and  are 
dissimilar  on  the  respective  sides  (Fig.  179),  and  therefore  they  should  l)o 
thtvronghly  understood  before  beginning  the  operation. 

The  Opt  ration. — ^.\n  incision  hve  inches  in  length,  and  three  inches  to 
the  left  of  the*  median  line  ( Fig.  181,  c)A&  made  carefully  into  the  abdoniiiml 
cavity ;  the  omentum  is  raised  upward,  the  intestines  are  pushed  aside,  the 
vessel  is  located  with  the  fingers,  and  a  small  op<*ning  is  made  through  the 
[KTitonamm  covering  the  vessel,  an<l  the  vessel  ligrttured  bypassing  the  needle 
anmnd  it  from  without  inward  on  the  right  and  from  within  outward  on 
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the  left  side.    That  is  to  say,  the  needle  is  passed  from  the  vein  nearest 
the  vesst'l  in  each  instaoce  (Fig.  183),    The  exttTiial  wound  is  then  closed* 

An  inciBion  through  the  rectus  corresiionding  to  the  iliac  artery  to  be 
tied  t^hoiihi  be  employed  in  lieu  of  the  former  incifiion,  and  the  vessel 
exposed  in  the  s^ime  careful  mamier  (Fig.  181,  a). 

The  Results. — Of  19  cases,  14  died  and  5  recovered.  Five  were  tied  for 
lijeitiorrliage,  4  died  and  1  rw-avemL  Thirteen  for  cure  of  aneurism,  9 
dit'd  and  4  recovered.  One  for  malignant  disease,  result  fatal.  Ten  were 
done  k^fore  1883,  all  died.  Since  1883  these  vessels  have  l^een  ligatured 
aseptieally  nine  times,  4  died  and  5  recovered. 

The  SecofiJ  Method  (Extraifenloucdi). — In  this  method  the  abdominal 
cavity  is  unopened. 

There  are  Two  Linear  Guides  to  this  MeihoiL — In  one  (Crampton) 
is  a  line  drawn  from  the  apex  of  tlie  cartila^^e  of  the  last  rib  downward 
and  a  littlt^  forw^ard  nearly  to  the  crest  of  the  ilium,  then  carried  forward 
parallel  with  it  to  a  little  kdow  ^ 

the  anterior  superior  spine    (Fig. 
180,  &,  and  Fig.  18->), 

In  the  other  (>[eKee)  a  line 
drawn  downward  from  the  tip  of 
the  cartilagt*  of  the  eleventh  rih  to 
a  point  au  inrh  and  a  half  within 
the  anterior  superior  spine,  then 
curved  downward,  forward,  and 
inward,  and  tt-rminating  abruptly 
above  the  internal  abdominal  ring 
(Fig.  180,  c). 

The  Mnscttlar  Guide.  —  There 
is  no  superficial  muscular  guide  to 
the  com m on  iliac  artery  except  the 
rectus  abdominis,  and  then  only  in 
the  median  operation.  The  inner 
border  of  the  psoas  magnus  is,  how- 
ever, an  imdeviating  and  markedly  Yiq,  18*^ 
prominent  tlvep  mnscolar  guide. 

The  Operaiion,—F]ajce  the  pa- 
tient on  the  back  (in  the  Trend elen- 
berg  posture  if  desirable),  the  body 

inclined  to  the  oppoaite  side,  and  with  the  thighs  slightly  flexed  to  relax 
the  abdominal  walls.  The  various  layers  of  tissue  composing  the  abdominal 
w^all  are  divided  down  to  the  fascia  transversalis,  winch  is  cautiously  raised 
with  forceps  at  the  upper  end  of  the  wound,  where  it  is  less  dense  and  less 
tirmly  attached;  a  small  opening  is  made  through  it:  the  finger  is  then 
passed  beneath  it,  and  the  fascia  is  divided  to  the  full  extent  of  the  wound. 
An  assistant  standing  on  the  opposite  side  of  the  body  then  introduces  his 
hand  into  tlic  wound  and  raises  the  peritonaeum  gently  upward  and  inward, 
while  the  operator,  by  the  aid  of  the  tiuger  or  handle  of  the  9cal[>eh  sepa- 
11 


—Incision    for    hgnturuig  common 
iliac  artery.     (I'mnifiion.) 
Peritonieuui.    b.  Ureter,    e.  Common  tliac 
artery,    d.  Common  iiiac  vein.    /.  [^soos 
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rateg  it  cHrefnlly  from  the  tissues  beneiith.  When  the  psoas  magnue  is 
i'uauljecl,  the  surgeon  should  appreciate  tlie  relations  of  the  dis&ection  to 
the  exact  location  of  the  artery.  If  the  external  iliac  artery  be  felt  first, 
it  is  to  be  followed  upward  to  the  comnioti  iliac;  when  the  common  iliac  is 
reached,  the  areolar  tissue  surrounding  it  is  scratched  aside  by  the  director, 
and  the  needle  armed  with  the  ligature  is  passed  as  already  indicated— 
the  needle  with  the  adjustable  end  being  preferable  for  this  operation  (Fig, 
183), 

The  DanfferH.—The  dangers  attending  tliis  operation  are  of  considerable 
magnjtnd€\     The  peritoineum  may  be  lacerated,  the  ureter  included  in  the 

ligature,    or    the     veins 

punctured  by  the  needle. 

The  assistant  who  raises 

^^ ^         j^^^^^^^^^^^^^       o9^'-    ^       t^^^   peritonsBum   should 

^^  *^^^t:,^S^KI^B^^^^^^^mh     ^i^rS^*^     ^^^P  ^1^^   fingers  oloscdy 

approximated,  using  both 
hands,  if  necessary ,  and 
being  careful  that  the 
fingers  do  not  become  too 
ruuch  flexed,  else  thev 
may  laf*erate  it*  If  the 
patient  struggle,  vomit, 
or  cough,  the  perito- 
naeum should  be  per- 
mitted to  return  to  its 
normal  sit^  until  cjuiet  is 
res  to  red .  T  h  e  t  mc  tion 
necessary  to  separate  and 
elevate  the  peritonaeum 
can  not  be  made  too  carefully,  and  it  is  better  if  it  be  done  during  the  acta 
of  expiration,  since  at  this  time  the  downward  pressure  of  the  abdominal 
contents  takes  place.  Large,  broad  retractors  are  sometimes  employed  for 
this  purpose,  but  they  are  much  less  reliable  than  the  hands  of  an  intelligent 
assistant. 

The  ureter  crosses  the  artery  at  the  point  of  bifurcation  of  the  vessel,  and 
it  is  in  little  danger,  since  it  is  usually  raised  along  with  the  peritoneum 
and  the  subjacent  tissue.  The  veins  can  be  avoided  by  remembering  to  pass 
the  needle  away  from  them.  This  w^ill  be  somewhat  difficult  on  the  right 
side,  owing  to  the  large  venous  trunks  in  close  contact  with  either  side  of 
the  artery.  If  the  vein  obscures  the  arterial  trunk,  pressure  upon  it  below 
the  point  to  he  ligatured  will  diminish  its  size  by  obstructing  the  venous 
return,  and  thus  permit  tl\e  easy  exposure  nf  the  artery. 

The  /rt//mv>,*,— The  external  iliac  artery  may  be  mistaken  for  the  com- 
mon iliac  artery.  The  fact  that  the  sacro-yertebnil  prominence  ia  above  the 
ezternat  iliac  artery  should  settle  the  doubt  as  between  the  two.  The  liga- 
ture may  be  applied  tcio  near  the  bifurcation,  owing  to  the  difficulty  of  tlnd- 
ing  it  on  accotint  of  obscure  light  and  the  intimate  relation  of  the  vessels 


Fi«.  188.— Ligature  ot  common  ihac  artery. 
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with  each  other.  Careful  scrutiny  only  will  prevent  this  mistake  from 
occurring.  The  author  once  mistook  temporarily  the  left  for  the  right  com- 
mon iliac  artery  owing  to  an  abnormality  of  the  bifurcation  of  the  aorta. 
However,  pressure  made  on  the  vessel  before  tying  rectified  the  error. 

The  Results. — Of  59  cases  reported,  18  died  and  41  recovered.  Thirty- 
four  of  which  were  done  for  aneurism,  of  these,  13  lived  and  21  died;  18 
were  done  for  haemorrhage,  4  lived  and  14  died ;  7  were  done  for  malignant 
disease,  1  lived  and  6  died.  Of  the  59  cases,  53  were  done  before  1883,  of 
these,  35  died  and  18  recovered.  Six  were  done  aseptically  since  1883,  all 
died. 

Ligature  of  the  Internal  Iliac  Artery.— The  internal  iliac  is  ligatured  to 
control  the  circulation  of  a  pelvic  viscus  and  to  arrest  of  haemorrhage. 

The  Anatomical  Points, — The  internal  iliac  artery  is  about  an  inch  and 
a  half  in  length,  and  extends  from  the  bifurcation  of  the  common  iliac 
downward  and  forward  to  near  the  upper  border  of  the  great  sacro-sciatic 
foramen. 

The  Contiguous  Anatomy. 

Relations  of  the  Internal  Iliac  Artery.    (Gray.) 
In  front,  • 

Peritonaeum. 
Fascia. 
Ureter. 
Outer  side,  i  Internal  )  Inner  side. 

Psoas  magnus.  -j      iliac     f  Internal  iliac  vein. 

(   artery.   )  Peritonieum. 

Behind, 
External  iliac  vein  {ahovf^ 
Internal  iliac  vein. 
Lum bo-sacral  nerve. 
Pyriforrais  muscle. 
Sacrum. 

The  internal  iliac  artery  possesses  no  practical  linear  or  muscular 
guide  other  than  its  relation  to  the  inner  border  of  the  psoas  magnus 
muscle. 

The  Primary  Incisions. — Either  of  the  incisions  employed  in  the  liga- 
ture of  the  common  iliac  (Figs.  180  and  181) ;  or  an  incision  five  inches  in 
length,  parallel  with  the  epigastric  artery ;  or  a  curved  incision  through  the 
linear  semilunaris  (transperitoneal)  about  seven  inches  in  length,  made 
three  inches  to  the  outer  side  of  the  umbilicus,  with  its  convexity  outward, 
and  ending  just  to  the  outer  side  of  the  external  abdominal  ring,  can  be 
employed.  The  intestines  are  carried  upward,  aided  by  the  Trendelenburg 
posture,  the  brim  of  the  pelvis  is  sought,  the  artery  located  as  it  extends 
into  the  pelvic  cavity,  peritonaeum  scratched  through,  carefully  avoiding 
the  ureter,  and  the  needle  is  passed  cautiously  away  from  the  vein.  The 
vessel  is  tied  through  an  incision  made  into  tae  abdominal  cavity  in  the 
median  line  below  the  umbilicus. 
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The  Operation  (Extrapenfoneiil). — T\\e  tissues  are  divided  successively 
in  the  line  of  the  primarv  ineision,  the  poritoiia'uni  h  elevated  in  a  cautious 
manner,  the  ligature  is  carried  arotnid  the  ve^j^el  from  within  outward,  care- 
fully avoifling  the  ureter^  and  also  the  external  iliac  vein. 
The  internal  iliac  artery  may  be  mistaken  for  the  external. 
The  Results. — Of  31  eases  of  Hgatnre  by  the  extra  peri  Ion  ml  route,  23 
died ;  of  29  for  aneurism,  20  died  :  of  2  for  hjeinorrhage,  both  died ;  of  30 
done  before  asepsis,  22  died ;  one  with  asepsis  recovered.  Meyer  simul- 
taneously thus  tied  both  arteries  under  asepsis  in  5  cases  for  prostatic 
hypertrophy,  all  recovered,  Trarjsppritorieal  aseptic  ligature  gives  the  Ijcst 
result :  of  9  eases,  S  died ;  of  5  done  for  aneurism,  I  died  i  1  for  haemor- 
rhage, 1  for  tumor,  both  recovered;  of  2  for  prostatic  disease,  1  died, 
Pryor  simultaneously  tied  both  vessnls  tlimugh  n  median  abdominal  inci- 
sion for  malignant  disease  of  the  uterus  in  34  cases,  with  1  death. 

Ligature  of  the  Gluteal  Artery, — The  gluteal  artery  may  be  injured  by 
direct  violence  and  require  ligaturing  to  arrest  the  hiemorrhage. 

The  Anaiomiml  Points. — The  ghiteal  artery  pusses  out  of  the  pelvis  at 
the  upper  border  of  the  great  iaehiatic  notch,  above  the  pyiiformis  muscle. 

It  is  accompanied  by  venae  comites, 
and  IS  covered  by  the  gluteus  maxi- 
mus  muscle. 

The  linear  guide  to  the  vessel,  A, 
B^  is  u  line  extending  from  the  pos- 
terior  superior  spinous  process  of  the 
ilium,  to  the  trochanter  major,  with 
the  thigh  rotated  inward.  The  artery 
lies  beneath  the  junction  of  the  tip{Ter 
and  middle  thirds  of  this  line  (Fig, 
184). 

The  vessel  lies  at  the  upper  border 
of  the  ischiatic  notch,  which  is  a  deep 
bony  guide  to  it. 

The  fiperuiioth — Place  the  patient 
on  the  abdomen,  with  the  thighs  ex- 
tended and  rotated  inward  ;  make  an  incision  live  inches  in  length  in  the 
coarse  of  the  line  already  indicated.  The  direction  of  the  incision  will  corre- 
spond to  the  course  of  the  tibers  of  the  gluteus  maxim ns  mnscle,  which 
fibers  can  be  readily  separated  with  the  handle  of  the  scalpel  and  drawn 
apart  and  the  notch  sought  for.  The  artery  is  then  liberated  from  the  ac- 
companying veins,  and  the  ligature  is  passed  in  the  most  convenient  manner 
(Fig,  185), 

TJie  FaUacies, — The  artery  may  be  mistaken  for  either  of  the  venae 
comites ;  otherwise  no  fallacy  need  occur. 

The   ReHtiUs^^'V\w  operation   itself  implies  but  little   danger   to   the 
patients. 

Ligature  of  the  Sciatic  Artery,— The  sciatic  artery,  like  the  gluteal,  may 
snffer  from  external  violence* 


FlM.  184, — Lirn'iir  guides  tn  gluteal  {A, 
and  sciiiiic  Hrteriezj  (.4,  t\  and  D). 
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The  Anatomical  Points,— "VhB  sciatic  artery  escapes  from  the  pelvis  be- 
E>w  the  piriformis  muscle,  and  passes  downward  in  the  interval  between  the 
iberosity  of  the  ischium  and  the  trochanter  major. 

The    Contiguous   Anatomt/,'— The    vessel    is    eovered    by    the   ghiteue 
'Tiiaximtis;  the  sciatic  nerve  accompanies  it,  and  it  is  posterior  to  the  pudic 
artery. 

The  linear  (guides  to  tJie  vessel  are  two  in  number,  one  (Fig.  184)  of 
which  (/?)  is  drawn  parallel  with  the  linear  guide  to  the  gluteal  artery,  only 


GLUTEAL  A 

sypeRson  glutiml  h. 


pYmroRuti  m 


Fig,  185* — Ligatore  of  ?eiatie  artery. 


LigAture  of  gluteal  artery. 


about  an  inch  and  a  half  lower  down.  Tlie  second,  J,  (\  extends  from  ju^t 
below  the  posterior  superior  spinous  process  of  the  ilium  to  the  outer  side  of 
the  tuberosity  of  the  ischium. 

jfV/r  (Jeep  wu»cttlur  gititie  is  the  lower  border  of  the  pyriformis,  beiieath 
which  the  artery  passes  from  tlie  pelvis. 

The  Operation, — An  iitrision  is  made  three  or  four  inches  in  length  ob- 
liquely across  the  linear  guide  in  the  course  of  the  fibers  of  the  gluteus  maxi- 
mus;  the  libers  of  this  muscle  are  separated  and  drawn  apart,  the  nerves  and 

E veins  are  pushed  aside,  anil  the  ligature  is  carried  around  the  vessel,  care 
being  t^iken  to  avoitl  the  vein  which  lies  to  its  outer  side. 
The  Falhmen. — The  stnatic  artery  may  be  mistaken  for  the  pudie  artery, 
which  lies  internal  to  it;  however,  the  direction  taken  by  the  respective 
(ressels  should  make  the  distinction  between  them  easy. 
The  Itmnltx, — The  prognosis  as  to  life  is  always  good  so  far  as  the  oper- 
ation itself  is  ooTirerned, 

Ligatura  of  the  Menial  Pudic  Artery.^ The  internal  pudic  artery 
can  be  ligatureil  or  <.'onipressed  in  tlie  |ierinanim  to  control  bleeding  at 
the  penis. 


Fio.  18d,— Pftssmg  needle  around 
pudid  artery. 


Tlte  Anatomical  Points. — The  interoiil  pudic  artery  escapea  from  tho 
pelvis  through  the  greater  sacro-sciatic  foramen  below  the  pyrilormia  mus- 
cle, lying  internal  to  the  sciatic  artery;  it  then  enters  the  pelvis  through 
the  lesser  sacro-sciatic  foramen,  and  runs  along  the  inner  surface  of  the 
ramus  of  the  ischium  and  pubes,  till  it  divides  into  terminal  branches. 

Tfte  Contiguous  Anatomy. — The  vessel  runs 
along  the  outer  boundary  of  tlie  ischio-rectal 
fossa,  resting  upon  the  obtumtor  in  tern  us  mus- 
cle, in  a  canal  formed  by  the  obturator  fascia, 
and  accompanied  by  the  pudic  veins  and  the 
internal  pudic  nerve. 

The  linear  guide  to  the  operation  in  the 
perinnfum  extends  from  the  arch  of  the  pubes 
to  the  inner  border  of  the  tober  ischii. 
The  artery  is  situated  about  an  inch  and  a 
quarter  above  the  lower  margin  of  the  tuber 
ischii. 

This  vessel  may  be  ligatured  in  two  situa- 
tions: 1.  At  the  greater  sacro-sciatic  foramen 
(Fig.  185).  2.  In  the  perinteum  (Fig.  186), 
At  the  tirst  situation,  the  incision  for  ligaturing 
the  sciatic  artery  is  sufficient  for  ligaturing 
this  one,  tlie  pudic  being  found  internal  to  that  artery,  and  lower  down, 
aceompanieil  by  its  veins  and  the  pudic  nerve. 

The  Operation  (perinieum).— The  patient  is  placed  in  the  lithotomy 
position,  and  an  incision  is  made  about  four  inches  in  length  in  the  course 
of  the  line  indit:ated  ;  the  tissues  are  carefully  divided  down  to  the  vessel, 
which  is  then  isolated  from  the  veins  and  nerves  and  needle  passed  from  the 
vein  and  vessel  tied  (Fig.  187).  If  care  be  not 
taken  the  crus  penis  will  be  cut  The  introdnction 
of  a  sound  into  the  urethra  will  define  its  outlines, 
and  the  chiTjgcr  of  wonndiug  it  will  be  oViviated. 

Ligature  of  the  Dorsalis  Penis  Artery.—The 
dorsal  artery  of  the  penis  may  he  tied  on  tlie  dor* 
sum  of  tlie  organ  by  making  an  incision  an  inch  in 
length  at  either  side  of  the  dorsum,  and  on  a  line 
parallel  to  the  center  of  its  long  axis.  The  artery 
is  sujjerficial,  and  is  attended  by  veins  and  nerves, 
which  should  be  carefully  avoided  in  passing  the 
needle. 

Ligature  of  the  External  Iliae  Artery.— The  external  iliac  artery  is  an 
important  vessel,  surgically,  and  is  frequentiy  ligatured. 

The  Afiatamical  Points. — Tl)e  external  iliac  artery  is  about  four  inches 
long,  and  piisaes  obliquely  downward  and  outward  to  Poupart's  ligament, 
nearly  corresponding  to  a  line  drawn  from  the  left  side  of  the  umbilicus 
to  midway  between  the  anterior  superior  spinous  process  of  the  ilium  and 
the  symphysis  pubis. 


VDlCftffiVZ 


Fio,  187.— Kvliilioii-  of  the 
piiiJie  artery. 
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(aRiT.) 


Near 

Poupiirt*3 
fjgameiit. 


Outtr  »id&. 
IUac  fftacia. 


External  ili/if  vein  an»l  voa 
deferens  at  femoral  arch. 


The  Contiguous  Anatomy. 

The  Relation's  of  the  External  Iliac  Artery. 
In  front, 
Peritnnieuin,  intestines,  and  iliac  fasciik 
f  Sperniatic  vessela. 
Genital  branch  of  genito-cruriil  nerve. 
rirfimiflex  iliac  vein, 
I  L)*m[>hatie  vessels*  and  gUnda, 

__    ^  ,  ,  Inn^r  ttidf. 

i  External  \ 

\      iliac      ^ 

I    arteiy.    J 

Beh  ind, 

Eit*?nml  iliac  vein. 
Psoas  magnns. 
Iliac  fascia. 

It  has  no  superficial  muscular  or  bony  guides.  The  psoas  magnus,  at  tlie 
iiHier  border  of  wliieh  it  lies,  is  a  oioet  iniportuiit  deep  muscular  ^ide.  It 
u  ligatured  at  uboiit  the  middle  of  its  course. 

The  Openiiion. — A  stroog  light  should  l>e  at  Imiid  in  this  operation. 
Before  begiDuing,  evtteuate  the  cootents  of  the  bladder  and  rectum  of  the 
patieut.  Place  liim  in  a  recymbeiit  position,  with  the  thigh  slightly  Oexed 
and  the  body  inciiued  to  the  opposite  side  or  in  Trendelenburg's  posture. 
A  curvilinear  incision  is  then  made,  with  the  convexity  downward,  be- 
ginning about  an  inch  above  Poupurt's  ligament  and  immediately  to  the 
outer  side  of  the  external  abdominal  ring,  and  terminating  on  a  level  with, 
but  about  two  inches  internal  to,  the  anterior  superior  spinous  prCK)e8S 
of  the  ilium  (Fig.  181,/).  The  superficial  fascia,  aponeurosis  of  the  ex- 
ternal oblique,  the  muscular  fibers  of  the  internal  oblique  and  the  trans- 
versalis,  are  separately  di- 
vided upon  a  grooved  di- 
rector. The  fascia  trans- 
versalis  is  carefully  iiicked 
lip  with  the  thumb  for- 
ceps and  a  small  opening 
made  through  it,  into 
which  the  directcjr  is  in- 
serted and  the  fascia  di- 
vided. The  peritonaeum 
and  its  subserons  tissue 
\  are  then  carefully  raised 
from  the  iliac  fascia,  and 
pressed  upward  and  in- 
ward until  the  outer  bor- 
der of  the  psoas  magnus  is  ascertained,  when,  after  a  little  further  separa- 
tion, the  vessel  is  felt  pulsating  at  the  inner  margin  of  this  muscle. 

The  condensed  areohir  tissue  constituting  its  sheath  is  then  opened,  and 
the  needle  carefully  inserted  between  the  vein  and  artery,  from  withiii  out- 


G£NITO<!m/RAL  N. 


AND  TffAfiiS^enSAUSi 
FIBERS.  fl 


X: 


jiUAC  VEIN. 

/   DEEP  EPtsMsrmc 

/       ,  ARTERY, 

!       j      [APONEUROSiS 
i      {Of  EXTERNAL. 

^-%J     loeL/Qt/£  Musac 


kN^:' 


f^U5CL£. 


Fr«.  188.^Ligature  of  external  iliiic  artery. 
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ward  (Fig.  188).  //  the  incision  be  made  about  a  third  of  an  inch  above 
rVjupart's  liganiont  (Fig.  181,  t/),  the  overlying  faj^cia  will  be  exposi^d  with- 
out thu  appuaraiRt  o(  the  pt.TitQnauiiii,  siiR-e  ihi-  hittiT  u  refleottni  upward 
and  l»ac'kward  into  liie  p^lvi^  at  a  little  distance  above  this  point.  By  this 
plan  the  vt^gs^el  can  be  ligatured  with  a  niiiiimum  amount  of  danger  from 
disturbance  of  thif  deep  tissues.  The  incisions  for  scvuring  the  deep  epi- 
gas-trie  and  deep  cirenmflex  iliac  arteries  near  to  their  origin  can  be  utilized 
(Fig.  180,  t/)  for  tying  these  vessels  and  the  iliac  also  when  needful. 

The  iransperiioneal  method  can  be  practiced  in  this  instance  through  a 
vrrtiral  incii^ion,  or  through  the  "gridiron"  route  for  appendicitis  {Vol. 
II)  if  desirable.  We  are  disposed  to  regard  the  nietliod  favorably  when 
employed  for  special  reasons  and  with  a  knowledge  of  thorough  asepsis. 

The  Falfarirfi, — The  external  ohlique  aponeurosis  may  he  mistaken  for 
the  deep  layer  of  superficial  fascia.  The  ningciilar  tihers  of  the  internal 
oblique  will  tben  be  mistaken  for  those  of  the  external  oblique.  If,  how- 
ever, the  direction  of  the  fibers  of  the  respective  moseles  be  recalled,  and, 
furthermore^,  that  the  external  oblique  has  no  muscular  fibers  in  this  situ- 
ation, the  mistake  will  be  quickly  rectified.  The  fascia  transversalis  may 
be  mistaken  for  the  peritonaeum;  this  fallacy  is  eimly  detected  by  follow- 
ing it  downward,  wlien,  if  it  be  attached  to  Poupart'e  ligament,  or  passes  he- 
neath  it,  it  cau  not  be  the  peritona^tim,  and  must  be  the  transversalis  fascia. 
If  its  relations  to  the  previously  divided  tissues  be  taken  into  account,  to- 
gether with  its  density  and  opacity,  this  mistake  can  hardly  occur. 

The  iliac  fascia  may  be  mistaken  for  the  suhserons  tissue,  and  be  raised 
together  with  the  peritomeum.  Under  such  cireumstanees  the  vessel  will  be 
raised  upward  together  with  the  peritonfeum  and  iliac  fascia,  and  will  be  felt 
pulsating  in  tlje  roof  rather  than  the  floor  of  the  operation*wound.  This  mis- 
take can  be  avoided  by  rememberiug  that  the  iliae  and  psoas  muscles  are  cov- 
ered by  a  dense  fascia,  which  pzisseg  out  of  the  i>el  vis  beneath  Pon part's  ligament, 
to  which  it  is  attached,  and  that  the  artery  does  not  lie  beneath  but  upon  it 

If  an  irreducible  inguinal  heniia  exist,  or  the  vein  be  adherent  to  the 
artery,  then  much  difficulty  may  he  experienced  in  pro|>er1y  jdaeing  the 
ligature  w^ithout  injury  to  the  intestines  or  the  vein.  After  ligaturing^ 
the  wound  must  be  thoroughly  closed  by  carrying  the  sutures  deeply,  near 
to  the  peritonaeum,  the  superficial  tissues  (integument  and  fascia)  being 
united  separately.  If  this  be  not  done,  the  patient  will  be  exposed  to  the 
danger  of  the  occurrence  of  a  hernial  protrusion,  due  to  tlie  w^eakeniug  of 
the  abdomiual  walls.  This  is  a  precaution  which  should  always  be  taken 
in  operations  involving  the  separation  of  the  peritonaeum. 

71te  Bemlts.—iif  K14  cases,  129  recovered  and  33  died:  of  118  done 
before  antisepsis,  J '3  recovered,  25  died;  of  \4  under  asepsis,  36  recovered, 
8  died.  Of  the  118,  81  were  for  aneurism,  74  recovered,  7  died;  35  for 
hiemorrhage.  20  recovered,  13  died ;  of  2  for  tumor,  both  died.  One  of  the 
lift  was  done  transprritottenUij  and  ret  overed  ;  34  were  for  aneurism,  21) 
recovered,  5  died:  ?♦  for  haemorrhage.  G  recovered.  3  died;  one  for  tumor 
recovered.  Of  25  done  t'j-frapentofivalhj.  20  recovered  and  5  died;  of  19 
done  tran^peritoneally,  16  reeovered  and  3  died. 
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ligature  of  Deep  Epigastric  Art^ery,— This  artery  arises  from  the  lower 
portion  of  the  cxtenial  iliac  (Fig.  18t>)  and  runs  upward  toward  the 
Tinibilifii&,  botwoi'n  tlie  j><^ntoiia?uin  and  the  transvcr^alis.  It  lies  at  the 
inner  border  of  the  internal  abdominal  ring  (see  Hernia,  Vol.  II). 

The  Linear  (fuhle. — A  line  extending  from  the  umbilicus  to  the  mid- 
dle of  Pou part's  ligament  correspond b  to  the  course  of  the  vessel.  The 
vessel  may  be 
tied  after  suc- 
cessive division 
of  overlying  lis- 
sues  near  to 
the  origin,  as 
demonstrated  by 
Fig,  188,  as  well 
as  three  or  four 
tmgers'  broad tf is 
higher  tlmn  ibis 
(Fig.  181)). 

The  Opertt' 
Hon, — An  inci- 
sion is  niiide 
about  three 
inches  in  length, 
at  either  of  the 
foregoing  situ- 
ationa,  parallel 
with  Pou  part's 
ligament  The 
various  layers  of 
the  abdominal 
wall  are  then 
divided  8e|ia- 
rately  upon  a 
grooved  direc- 
tor until  the 
fascia   transver- 

Falis  is  reached,  j     i  "W^  ^ 

which  is  opened 
over  the  artery, 
the  connective 
tissue  and  the 
veins  8t^pa rated 
from  it,  and  the 

ligature  properly  plated  (Fig.  189),  Tlie  wound  should  then  lie  carefully 
closed,  and  the  patient  kept  quiet  in  a  recnnilvent  posture  until  the  tissues 
arc  firmly  united,  else  a  weak  point  in  the  nlidoniinal  walls  may  follow  at 
the  seat  of  operation. 


fASOA  0>fiR  OBTUPATDR  tXT  M. 

-  OPTURATOR  Ul.  M. 

OBTumTOR   A. 
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rCMORAL  A. 
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PECTtNEAL    FASCM. 


Pio.  180.— EpfgftF^tric  and  obtiirstor  arteries, 
obluralur  and  exLenial  cut^iiieous  nerves. 
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Ligature  of  the  Deep  Circumflex  Iliac  Artery.— The  deep  ciruumflex  iliac 
artcTv  can  be  st^nifeii  at  ino  .sifmiliotts:  1,  at  tho  internal  abdominal  nng; 
2, near  the  anterior  superior  ^ipinous  prcn-ess  of  the  ilium.  In  (he  first  situa' 
Hon  it  may  be  tied  at  th**  same  incision  as  that  for  the  epigastric  artery  (Fig. 
ISO,  d).  In  thv  second  it  may  be  secured  through  an  incision  made  parallel 
toand  just  above  Poupart's  ligament, at  the  outer  sideof  the  course  of  the  epi- 
gastric artery  (Fig.  181,  e),  Ihrou^fh  the  various  tissues  anterior  to  the  trans- 
versalis  fascia,  which  is  then  opened,  the  artery  i&olated  (Fig.  188)  and  tied. 

Ligature  of  the  Femoral  Artery. — The  femoral  artery  is  of  special  surgicrd 
sign  i  tie  a  nee  on  aecuunt  of  its  exposed  situation  and  the  frequent  presence  of 
morbid  growths  in  the  thigh. 

The  Anatomical  Points. — The  femoral  artery  extends  from  Poupart^s 
ligament  to  the  lower  extremity  of  Hunter's  canal,  at  the  junction  of  the 
middle  and  lower  thirds  of  the  thigh,  where  it  terminates  in  the  popliteal. 
About  two  inches  below  Poupart's  ligament  it  gives  off  the  profunda  femoris 
or  deep  femoral  artery. 

The  Contiguous  Anatamy, 

Thk  Kt:LAT[uN>  OF  Tire  Common  Femobul  Artkey.    (GRAVr) 
In  front. 
Skill  tind  ^u|K.'rfici«l  fuseiti. 
Superficial  inguinal  glands. 
Iliac  portion  of  fa.S4'ia  lata. 
Prolongation  of  trftnsvL^rsuIis  In^i^ 
Crural  branch  of  geriito-e rural  rierre* 
Sujierftcial  circuraflex  ib'jic  vein. 
Superficial  epigaMrie  vein. 


Inner  side, 
Femoral  vein. 


^  Cotmnon  1 
<  femoral  •* 
(    artery.    ) 


Ottter  side. 
Anterior  cruriil  nenre. 


Inner  Me, 
AfMuctor  longus. 
Adductor  magijus« 
Surtorius, 


Prolongation  of  fascia  covering  iliac  us  musjcle* 

Pubic  portion  of  fascia  lata* 

Nerve  to  pectineus. 

Psoas  muscle. 

Pt*ctineus  muBcle. 

Capsule  of  hip  joint. 

Thk  Rblatiohs  or  thk  Scperficul  Femoral  Abtkst.    (Oray.) 
In  front. 
Skin,  xupcrftcial  and  deep  faaclB. 
Intenuil  cutaneoiui  nerve. 
Sarifirius  muscle. 

AiKJiieurotic  covering  of  Hunter's  canal. 
Internal  sajihentnis  nerve. 


i  Superficial  j 
\  femoral  .- 
(      fluteiy.      ) 


Outer  side. 
Long  ^pheiious  nerve. 
Kerve  to  vasttij*  internua. 
Vastus  inl«niu<$. 
Fvmoral  voin  (below). 
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Femoral  vein. 
Pmfurjiltt  artery  and  vein. 
iVetiriPUs  iiTUM^le. 
Adductor  Inngus. 
Adduclar  uiftgnus. 

'iV/e  linear  gnuif'  to  tlie  artery,  throoghoiU  its  whole  course,  is  a  dotted 
line  drawn  from  midway  between  the  anterior  sufierior  spinous  process  of 
the  ilium  and  the  symphysis  pubis  to  the  inner  condyle  of  tlie  femur  (Fig< 
184). 

A  dotted  line  drawn  from  the  origin  of  the  adductor  loBgus  to  the  in- 
sertion of  the  adductor  magnus  tendon  into  the  internal  condyle  of  the 
femur  also  corresponds  to  the  femoral  artery  in  Hunter's  caiiaL 

The  Mtisctfhir  Guides. — The  siirtorius  is  a  muscular  guide;  the  artery 
lies  at  the  inner  border  in  the  upper  third,  behirul  the  muscle  in  the  middle, 
and  at  the  outer  side  in  the  lower  tiiird.  The  betU.*r  muscular  guide  to  the 
lower  third  is  the  inner  border  of  the  tendon  of  the  adduettjr  magnns.  This 
tendon  can  be  quite  easily  felt,  but  care  must  be  taken,  otherwise  it  will  be 
mistaken  for  one  of  the  ham-string  tendons. 

The  femoral  artery  is  ligatured  at  three  situaiinns:  1,  just  below  Pou- 
part's  ligament ;  2,  at  the  apex  of  Scarpa's  triangle,  or  ahout  four  inches 
below  the  ligament;  3,  in  Hunter's  canah  The  most  favorable  situations 
are  at  the  apex  of  Scarpa's  triangle  and  in  Hunter's  canal.  However,  cir- 
cumstances often  arise  wliich  necessitate  its  being  tied,  irrespectiye  of  the 
stereotyped  situations. 

T/ie  Openttion,  The  First  Situation— Com mo/t  Femornl  (Fig.  1JH>^  ft). — 
The  vessel  can  be  ligated  immediately  below  Poupart^s  ligament  through 
either  of  two  incisions:  one  is  made  in  the  long  axis  of  the  vessel  (dotted 
line),  the  other  parallel  with  the  lower  border  of  the  ligament  {Fig.  181,  g). 
The  former  is,  however,  the  better  incision.  The  j>atient  is  placed  on  the 
back  and  the  thigh  flexed  and  rotated  outward.  The  pulsation  of  the  artery 
is  noted  by  the  finger,  then  an  incision  about  three  inches  in  length  is 
nuide  tlirough  the  intt^gumeut  and  subcutaneous  tissues;  the  lymphatic 
glands  drawn  aside,  fascia  lata  divided  an  a  director  in  the  usual  manner, 
and  the  arterial  sheath,  which  is  very  dense,  is  o|iened,  and  the  needle  passed 
from  within  outward.  The  vein  will  be  noticed  at  its  inner  side,  inclosed 
in  a  common  sheath  with  it,  but  separated  from  the  artery  by  a  fibrous 
partition.  The  attention  of  the  surgeon  should  be  directed  to  tlie  pink- 
ish-white  pulsating  vessel  rather  than  to  seeking  for  the  vein  (Fig.  191). 
If  the  attention  and  manipulations  be  directed  toward  the  artery,  the  vein 
will  remain  undisturbed  within  its  compartment.  A  ligature  is  rarely  ap- 
plied at  this  situation  on  account  of  the  increased  danger  of  the  occurrence 
of  gangrene  and  secondary  ha?morrhage.  Altliongh  the  latter  can  be  ob- 
viated by  ligature  of  tire  branches  of  tlie  vessels  contiguous  to  the  seat  of 
the  operation,  yet  tiiis  measure  of  security  against  lui^niorrhage  increases 
tlie  Uabiiity  of  gangrene.  Therefore,  when  possible,  ligature  of  the  external 
iliac  artery  is  preferable  to  tlie  ligature  of  the  femoral  at  this  location. 
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VASTUS  ttVTCRNA^ 
FMORAL    V£tN 
FCmOftAL  MRTERY. 

\  NERVE 
SARTORtUS  MUSCLE, 


Fm.  190.— LigHlur©  of  femoral  wlerT. 
u.  Ligature  of  common  letrtorHl,    A,  Liirnluh'  nf  »*u|H'rfiriHl  ft'mi»ml  nt  ii|w»x  nf  Fi!*irjm's 
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The  Second  Sitnntion — Superficial  FemoraL — At  the  apex  of  Scarpa's 
iriantjh  (Fitr.  190,  ?j),  or  ahoiit  four  inehi^s  below  Poiipart's  ligament. 

ArtaioTfiiral  Foifits, — Tlie  t^iiphenous  vein  rimji  along  the  inner  si<ie  of 
this  region,  and  can  be  located  by  pressing  it  above,  thus  causing  distention 


ir.'<^- 


,^m 


■V     '\ 


^^f 


>>--1 

:-:\^ 


^F 


Fro.  1»L— Transversa  section  at  iipfwr  third  of  right  thigh. 
A.  Frofimiltt  artery  and  vein,     B.  Long  saphenous  nerve.     C,  Common  femorfti  Artery 
an-t  veiiK    D.  Internal  saplienoiis  vein.    E,  Semimoinbriinosis,     F,  U,  Gttiteal  ves- 
sels,    G.  Sciatic  nerve. 

below.  The  femoral  rein  lies  to  the  inner  side,  soniewbat  niore  posteriorly 
here  than  above  (Fig.  19*?).  Branebes  of  the  internal  eutaneous  nerve  lie  in 
front,  and  the  long  sjiphenons  lies  deeper  and  to  the  outer  side  of  the  vessel. 

The  Opera iiof L^rhice  the  limb  as  in  the  preceding  operation,  and  make 
an  incision  abont  four  inches  in  length  along  the  inner  border  of  th:*  sar- 
torius  mnsele;  divide  the  tissues  down  to  the  fascia  lata,  draw  the  sartorius 
to  the  outer  side,  and  the  pnls^ition  of  the  vessel  can  be  felt  and  perhaps 
Been  beneath  the  fascia;  cautiously  open  the  fascia  lata  and  the  sheath  of 
the  vessel,  and  pass  the  needle  from  within  outward.  The  presence  of  a 
broad  sartoriiis  muscle  diunnishes  the  size  of  the  triangle,  corresijonditigly 
covers  the  vessel  and  thus  obscures  it,  thereby  adding  to  the  ditticulty  of 
the  operation. 

The  Third  Siinaihn — Superficial  Femond — In  Huftfer\s'  Canal  (Fig. 
190,  rand  f/), — Hunter's  camd  is  located  at  tlie  middle  third  of  the  thigh, 
and  at  the  inner  side. 
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The  Operation. — Flex  the  thigh  on  the  pelvis  and  the  leg  on  the  thigh, 
and  rotate  the  t!iigh  o\itwar<l ;  nn  incision  iV  then  roii*h^  Mlong  the  outer 
hord^r  of  the  tendon  of  the  adductor  magnum,  lieginning  ni  a  point  a  little 
above  the  junction  of  the  middle  and  lower  thirds  of  the  thigh,  and  extend- 


Fi«.  193. — Trnnsverse  section  at  raidtlk  thirO  of  right  thigh. 
A.  Femoral  artery,    B,  Long  staphenous  nerve.     C.  Internftl  saphenous  veins.    D.  Pem- 
oml  vein,     k,  Profundft  artery  and  veins.     F.  Scititic  nerve*     G*  Small  sciatic 
artery  and  veins» 

ing  upward  (Fig.  IIHJ,  d)  about  four  ioche!?  tlirough  the  inti^gumeut  and 
fascia,  when  the  tendon  will  Ive  readily  felt.  If  the  sartorius  be  in  the  way, 
it  shoidd  be  dmwn  to  the  inner  side.  After  the  intervening  soft  parts  are 
pushed  aside,  the.  filprout*  eanal  (Hunter's  eanal)  in  which  the  artery  u  con- 
tained will  be  espoBed,  This  structure  h  formed  at  the  inner  side*  by  the 
tendon  of  the  adductor  magnus,  at  the  outer,  by  the  inner  border  of  the 
vastus  in  tenuis  muscle,  and  el  j^e  where  by  the  fibrous  reflt'ctions  extending 
between  the  muscles.  The  eanal  is  eautiously  o]>ened,  and  the  long  saphe- 
nous nerve  is  seen  resting  upon  the  vesisel;  the  nerve  is  drawn  aside  and 
the  needle  is  paest*d  from  without  inward,  thus  avoiding  the  femoral  vein, 
which  is  now  located  posteriorly  and  externally  t*i  the  artery  ( Fig?.  193, 
and  H>0,  d),  Th<j  vesivcl  can  be  ligatured  at  this  situation  by  making  an 
incision  of  a  similar  length  on  the  linear  guide  first  deseribed  (Fig,  190, 
c  r)^  It  18  not  80  satisfactorily  secured,  however,  by  this  as  by  the  former 
method. 

The  Fallacies. — The  sartorius  muscde  may  be  mistaken  for  other  mustdes 
lying  in  the  general  course.  If,  however,  it  be  recollected  that  no  other 
muscles  run  in  exact Iv  the  same  direction  on  the  anterior  surface  of  the 
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thigh  as  the  sartorins,  and  tliat  it  is  8U}ierf!ciai  throughout  tlie  rtitire  course, 
tiu  ^retil  eoufusioii  can  arise.  The  lyniphatic  ghmdg  tliul  lie  over  the  sheath 
of  the  vessel  in  the  upjier  portion  of  its  course  may  be  niiistuken  for  the 
vessel  itself^  owing  to  their  color  and  In  the  tran*? milted  pulsation.  The 
glands  are  irregular,  movable,  aud  ciin  be  raised  upward,  when  the  apparent 
pulsation  will  cease;  moi'eover,  the  artery  is  beneath  Uie  fascia  lata,  and  the 
glands  are  above  it. 

The  tendon  of  the  adductor  magnus  may  be  mistaken  fur  the  tendon  of 
the  demimembranosii8  or  semttendinogus.  This  mistake  will  be  avoided  if 
the  tendons  be  traced  downward;  the  two  latter  will  pass  behind  tlie  inter- 
nal condyle,  while  the  former  will  be  inserted  into  it.  Care  must  be  taken 
in  ligaturing  the  artery  at  the  apex  of  Scarpa^s  triangle  not  to  make  the 
incision  too  low  down* 
The  width  of  the  hand 
below  Ponpart's  liga- 
ment is  a  good  practi- 
cal guide  to  the  apex. 
In  ligaturing  the  artery 


Pimuft 


I 


\ 


^. 


in  IliuiterVs  canal,  it 
should  be  remembered 
that  the  canal  is  located 
at  the  middle  third  of 
the  thigh,  in-  other  wise 
the  incision  will  be 
made  too  low  down, 
and  the  upper  portion 
of  the  popliteal  artery 
secured  insteatl. 

In  a  very  small  num- 
ber of  cases  (four)  the 
femoral  was  double;  iti 
a  like  number  it  passed 
behind  instead  of  'in 
front  of  the  thigh.  If 
it  be  double,  the  por- 
tion exposini  will  be 
smaller  tlian  normal, 
ami  the  application  of 
the  ligature  will  not  be 
followed  by  the  anticipated  distal  circulatory  nuinifestations.  If  the  vessel 
be  not  found  in  its  common  location  it  will  be  necessiuT  t^i  seek  for  it  else- 
where, and  deep  pressure  may  enable  one  to  detoct  its  anomalous  situation. 
It  may  be  located  behind  the  thigh  or  when  continuous  with  the  internal 
iliac^  escape  from  the  pelvis  through  the  sacro-sciatic  foramen.  The  fem- 
oral vein  may  lie  at  the  inner  side  at  the  apex  of  Scarpa's!  triangle  and 
behind  in  Hunter's  canaL  The  author  has  met  with  an  instance  of  this 
kind  in  ligaturing  the  artery  at  the  latter  situation. 


Fib.  1[>3.— Trurisvers<?  seetinn  at  Inwer  third  of  n^h\  ritigh. 
A,  FL-rnoriil  vein.     B,  Superfit'iiil  fcmonil  urtery.     (\  Long 

siiphermns   nerve,      u.   Internal  ctijjlionous   vein.      h. 

iFiterDHl    |inplitewl   nerve.      F.   ExtLTiial    [loplitcfil   or 

|>crineal  nerve. 
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Eiti.  ID*. — Ligrtturu  uf  the  deep  femornl  and  eiiviiiidli^x 
nrteries. 


The  Results. — Of  41  ligalmvs  of  (he  cumman  femoral,  10  died;  of  29 
done  before  asepsis,  9  died;  uf  11  for  aneuri.^ni,  3  died;  of  17  for  haiiiior* 

rhage,  5  died ;  1  done 
fnr  tumor,  which  died. 
iH  \2  tied  aj^eptically, 
1  died  ;  of  the  12,  > 
were  for  aneurism,  1 
died;  5  for  baeinor' 
rhage,  all  recovered. 
*H  343  ligatures  of 
'^  superficial  fem- 
oral, 72  died;  in  309 
cases,  tied  before  asep- 
sis, 68  died;  of  244 
dom*  fnr  aneurism,  55 
died :  of  GO  for  lifem- 
orrhage,  12  died ;  of  5 
done  for  tnmor,  1 
died.  Of  34  tied  un- 
der ai?epgiB,  4  died;  of  the  34,  24  were  for  aneurifUi,  and  3  died;  10  for 
haemorrhage,  1  died.  An  older  series  shows  the  following:  The  common 
femoral  has  been  ligatured  31  tinier  for  aneurism,  with  a  mortality  of  40 
per  cent,  hfemorrhage  oeeurrinii 
in  60  per  cent  of  the  eases.  The 
euperficial  femoral  has  been 
ligatured  204  times,  with  a 
rnnrtality  of  50  rases. 

Ligature  of  the  Deep  Fem- 
oral Artery  (the  Profunda) 
and  the  External  Circuoiflex* 
^Tlre  relation  which  the  per- 
forating branches  of  this  vessel 
bear  to  the  femur  and  their  lia- 
bility to  injury  in  fracture  is  of 
mnch  importance.  The  author 
has  seen  a  case  of  death  from 
secondary  haemorrhage  follow 
ruplnre  of  the  third  perforating 
branch,  caused  by  fracture  of 
the  femur  (Figs.  194  and  101). 
The  Operation. — The  pro- 
funda and  circumflex  arteries 
are  tied  through  the  vertical  in- 
cision for  ligature  of  the  com- 
mon femoral,  and  sou^iht  for  at 
tlie  outer  side  of  this  artery.  The  vessel  is  carefully  isolated,  that  the 
ligature  may  be  applied  a  pro|XT  distance  from  the  collateral  branches. 


P(iPUT£AL  A 

poPurcAL  V. 

\POPUTEAL    ft. 
BtCEPS  M.  , 


Flo.  195,— Ligature  of  the  popliteal  artery  at  the 
up[»'er  third. 
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77ie  Falhicies. — *V\\^  profuiitia  may  arise  from  the  inner  or  back  portions 
of  the  common  femoral  If  it  be  not  found  in  the  usual  place,  it  should  be 
sought  for  at  the  latter  situations. 

Ligature  of  the  Popliteal  Artery, — Thu  intimate  association  of  the  poplit- 
eal artery  with  tlie  posterior  surface  of  the  knee  joint  should  not  be  forgot- 
ten, eapeciallv  in  excision.  Tlic  author  knows  of  an  instance  of  the  wound- 
ing of  this  vessel  in  excision  of  this  joint 

The  Anatomical  FniniH, — The  popliteal  is  continuous  with  the  femoral 
artery,  and  begins  at  the  junctioji  of  the  middle  and  lower  thirds  of  the  tliigh, 
at  the  termination  of  Hunter's  canal,  and  passes  with  a  slight  obliquity  down- 
ward and  outward  to  the  lower  border  of  the  popUteus  muscle. 

The  Cun  tig  nous  Anatomy. 
— At  the  upper  third  of  the 
space  the  internal  popliteal 
nerve  is  more  superhcial  than 
the  vein  and  artery.  The  vein 
lie^  in  close  contact  with  the 
artery  and  between  it  and  the 
nerve.  The  artery  u  the  inuer- 
most  of  the  tliree,  and  is  the 
most  deeply  situated,  resting 
close  to  the  posterior  surface  of 
the  femur.  At  the  lower  tliird 
the  nerve  is  still  the  most  super- 
ficial, but  lies  upon  and  to  tlie 
inner  side,  aud  more  superficial 
than  the  artery,  which  rests 
upon  the  popliteus  muscle. 
The  artery  should  not  be  Hfd 
at  its  middle  thirds  on  acconnt 
of  the  large  number  of  branches 
given  oflF  at  this  point,  top^ether 
with  the  fact  of  its  eonti|]:uity 


^1 


l/fe. 


m^  -- 


Fn).  196,— Transverse  section  through  the  right 
knee  joint. 


with  the  knee  joint  (Fisr.  liun.    -4.  Rursn   patellar.      B.   Intmml   sa|)lieiioua   vein. 
/  /*f  Linear  (rvide,-^  The  hn-  tendinasus,     F.  Poplitenl  arti^rv.     O.  Poi>lire*il 


vem,  /7.  External  saphenous  vein.  /.  InU^r- 
iial  popliteAl  nerve.  J,  External  popliteal  or 
perineal  nerve. 


ear  guide  to  the  vessel  begins  a 
little  tothe  inner  sideof  the  mid- 
dle of  the  upper  portion  of  the 
popliteal  space,  and  passes  midway  between  the  condyles  of  thefemtir  (Fig,195). 

The  Muscular  Guides. — The  artery  at  the  upper  third  lies  to  the  inner 
border  of  the  semimembranosus,  at  its  lower  third,  midway  between  the 
heads  of  the  gastrocnemius  muscle. 

The  artery  can  be  liffntffred  at  three  situtttions — upper  aud  lower  thirds, 
and  below  the  inner  tuberosity  of  the  tibia.  The  position  of  the  limb  for 
ligaturing,  the  linear  guide,  and  the  anatomy  are  substantially  similar  at  the 
last  situntion  as  in  tlie  upper  part  of  the  posterior  tibial.  Ligaturing  here  is 
rarely  practiced, 

12 
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The  Operation  at  the  Upper  Third  (fig,  195).— The  patient  enn  be 
placed  on  the  face  or  the  hack;  if  on  tliu  latter,  the  thigh  tihuukl  be  well 
flexed  and  roUtU-d  outward.  The  former  position  m  more  eouveiuejit  for  the 
sorgeoD,  but  is  objectiouable  on  account  of  greater  difficulty  in  the  jidminis- 
tration  of  the  aniesthetic.  The  patient  may  be  placed  on  the  side  oorre- 
sponding  to  that  of  the  artery  to  be  tied,  with  the  thigh  extended  and  the 
opposite  one  flexed  on  the  pelvis. 

An  incision  is  made,  abont  four  inches  in  length,  along  the  outer  border 
of  the  seraimenibranosus  through  the  integument  and  fiisciti,  and  is  deep- 
ened by  separating  the  areolar  tissue  with  the  handle  of  the  acalpeh  The 
nerve  will  be  first  seen,  and,  when  drawn  outward,  the  vein  will  be  found 
lying  more  deeply  and  internal  to  it;  if  the  vein  be  now  carefully  isolated 

and  drawn  outward^  the  artery  will 
be  noted  at  the  inner  side,  and  its 
then  carefully  separated  from  the 
surrounding  tissues  and  the  needle 
carried  around  it  from  without  in- 
ward. 

The  Operation  at  the  Lovm' 
Third  (Fig, lt>:).— Make  an  inci- 
sion midway  between  the  heads  of 
the  gastrocnemius,  carefully  avoid- 
ing the  external  saphenous  vein 
and  nerve,  a^  they  pass  between 
the  heads  of  that  muscle ;  separate 
the  connective  tissues  with  the 
handle  of  the  scalpel,  draw  the 
vein  and  nerve  to  the  inner  side, 
and  pasa  the  needle  from  within 
outward. 

The  Fallacies. — The  tendon  of 
the  ^I'mitendinosus  niHv  he  mis- 
taken for  thr  tendon  of  the  semi- 
mem  hranosus  muscle.  The  semimcmbrano^uti  has  a  large  fleshy  belly,  which 
extends  much  nearer  to  thf  median  line  of  the  popliteal  space  than  doee  the 
semitendino^ug.  Sonu4imes  thurr  are  two  popliteal  voins.  one  on  either 
side  of  the  ve?!;eh  and  rarely  two  popliteal  arteries. 

The  Besults, — The  popliteal  is  seldom  ligatured  unless  ruptured.  Of  9 
cases  ligatured,  S  died.  Of  5  tied  hefore  a^^epsis,  the  2  for  aneurism  recov- 
ered; 3  for  lia-morrhage  died.  Of  four  a&eptically,  2  for  haemorrhage,  1 
for  aneurism,  and  1  for  fh^phantia^i?.  nil  recovered. 

Ligature  of  the  Anterior  Tibial  Artery*— This  artery  ig  often  injured 
in  fractnre  of  the  leg. 

The  Atiatomiral  Points. — It  arises  from  the  popliteal  just  below  the 
popliteus  muscle,  pasc^  forward  between  the  bones  above  the  interosseoug 
membrane  dtiwnward  on  the  anterior  f-urface  of  this  membrane  to  the  ankle 
joint,  becuniing  the  dorsalis  pedis  artery, 


Plo.  107.— Ligature  of  popliteal  artery  at  the 
lower  third* 
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The  linear  guide  to  the 
fessel  is  drawn  on  the  an- 
terior surface  of  the  leg 
from  the  inner  border  of 
the  head  of  the  fibula  (*) 
to  midway  between  the 
malleoli  (Fig.  108), 

The  muscuhr  guide  is 
the  outer  border  of  the 
tibialis  antieus  muscle. 
This  vessel  can  be  tied  ai 
th ree  s it u a t to ns  —  at  i ts 
upper,  middle,  and  lower 
thirds ;  but  two— the  mid- 
dle and  lower  thirds — are 
more  than  sufficient  for  all 
practical  purposes. 

T%e  Operation.  Upper 
Third  (Fig.  lJl8,flf).— Liga* 
tnre  at  this  situation  is  te- 
dious and  difficult,  on  ac- 
count of  the  great  depth 
of  the  vessel,  and  should 
not  be  attempted  unless 
circumsUmces  demand  it. 
Fig.  193  shows  the  deep 
relations  of  the  vessel, 

neMiddh  nird{Fig. 
198,  J).— The  artery  in  this 
situation  lies  quite  deeply, 
and  a  good  light  must  be 
had  to  see  the  entire  ex- 
tent of  the  operation- 
wound  {Fig.  200), 

71i€  Operaiimi. — Place 
the  patient  on  the  back 
with  the  thighs  extended, 
the  leg  turned  inward,  and 
the  foot  forcibly  extended 
to  mark  the  outlines  of 
the  tibialis  antieus  mus- 
cle. Make  an  incision 
four  or  five  inches  in  length 
on  the  line  indicating  the 
course  of  the  artery,  down 
tc  the  fascia,  which  is  then 
carefully     divided.       The 
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Yuu  198.— Ligature  of  interior  tibial  artery. 

a.  At  upper  third,    b.  At  middle  tbird. 
c.  At  lower  third. 
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aponeurotic  structure  is  then  severed  along  the  line  of  apposition  between 
the  tibialis  anticus  and  the  extensor  longus  digitorum  muscles;  it  should 

likewise  be  divided  trans- 
versely inward  to  a  limited 
extent,  to  admit  of  the 
wider  separation  of  tbese 
.^  f^g^^^^^^^      ^.^^        „  muscles.     The  foot  is  then 

/J3ESB^^tB  ¥i^^^i>^^  0  flexed,and,  with  the  finger, 

Jr^mtS^SSS^fi    '^'^   J^?^^  ^^  ^^^  handle  of  tlie  scal^ 

pel,  the  Hue  of  separation 
is  extended  directly  down 
to  the  vessel;  separate  the 
snrfac^es  of  the  wound  with 
spatula^,  then  tbe  artery 
with  itB  nerve  and  accom- 
panying veins  will  be  seen 
{Fig.  200), the  nerve  being 
in  front  and  on  the  outer 
side;  separate  the  veins 
from  the  artery,  and  pass 
the  ligature  from  without 
inward. 

The  (}peraiion  at  the 
Lower  Third  (Fig AdS,€), 
—-With  the  limb  as  in  the 
preceding  operation,  ex- 
tend the  foot  to  mark  tlie 
course  of  tVie  tendon  of  the 
tibialis  anticus;  make  an 
incision  along  the  external  border  of  the  tendon  on  the  linear  guide  aliout 
three  inches  in  length.  Divide  tht-  fiiscia,  and  seek  with  the  finger  for  the 
space  between  the  tibialis  anticus  and  the  extensor  proprius  pollieis  muscle, 
which  latter  muscle  is  at  the  inner  side  of  the  vessel  below ;  tlex  the  foot, 
separate  the  muscles  from  each  other,  and  the  art-ery  will  be  seen  accom- 
panied  by  its  veins  and  nerve,  the  hitter  lying  in  front  and  a  little  to  the 
outer  side  (Fig.  201);  isohite  the  artery,  and  place  tbe  ligature  by  passing 
the  needle  from  without  inward. 

The  Fallacies. — The  outer  surface  of  the  head  of  the  tibia  is  very  liable 
to  be  mistaken  for  the  head  of  the  flbuhi,  which  error  will  h^cnte  the  linear 
guide  too  far  to  tbe  inner  side  of  the  leg,  and  cause  the  incision  to  be 
made  over  the  belly  of  the  tibialis  anticus  muscle.  To  avoid  tliis  error  it 
must  be  remembered  that  the  head  of  the  fibula  is  more  posteriorly,  and 
constitutes  the  most  external  bony  prominence  at  this  part  of  the  iimb. 

The  septum  between  the  tibialis  anticus  and  the  extensor  longus  digi- 
torum  may  be  indistinct  or  absent;  then  the  outer  border  of  the  tibialis 
anticus  muscle  should  be  sought  for  and  determinetl — 1,  by  the  forcible  ex- 
tension of  the  tarsus;  2,  by  the  resistance  to  lateral  pressure;  3,  by  tbe  line 


\ 


Fig.  11>9»  — Transverse  section  at  iLi|i]ier  third  of 
riirht  leg. 
.\uterior  tibial  artery  an<l  veins.  B.  Anterior  tibial 
nerve.  (7.  InteruHl  saphenous  vein.  D.  Internai 
saphenous  nerve.  E.  Posterior  tibial  artery,  veinu, 
ami  nervt*.  F.  Tf»niJon  of  plant ari.^.  f?.  fcxternal 
saphenous  vein.  JL  Short  sivi^henous  nerve.  /,  Ex- 
tiTniil  entaneous  nerve,    J.  PerinoiU  nerve. 
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indicating  the  interspace  which  may  be  seen  at  the  lower  extremity  of  the 
incision  when  invisible  above. 

The  anterior  tibiiil  artery  oiuy  be  rudimentary  or  absent;  it  may  run 
more  superficially  t!ian  common.  ISo  long,  however,  aa  it  keeps  in  the 
proper  hue  the  pulsations  wi!!  lead  to  its  detection. 

The  vente  com i tea  cling  bo  closely  to  the  vessel  that  persistent  efforts  at 
[.jeparation  almost  invariably  lacerate  the  veins,  and  therefore  it  is  better^  on 
the  whole,  that  they  be  tied  along  with  the  artery  than  that  the  efforts  of 
separation  be  prolonged. 

Ligature  of  the  Dorsalis  Pedis  Artery.  The  Anatomical  P(nnts.—H\im 
vessel  \a  a  continuation  of  the  anterior  tibial  (Fig,  'HYl).  It  begins  at  the  ankle 
joint  and  passes  downw^ard  between  the  metatarsal  bones  of  the  great  and  sec- 
ond toes.  I'he  dorsalis  pedis  is  tied  in  but  one  situation,  which  is  on  the  lin- 
ear guide  directly  continuous  with  that  of  the  anterior  tibial  artery  (Fig.  198), 

The  musmilar  guide  is  the  outer  border  of  the  tendon  of  the  extensor 
ttprius  hallucis  (Fig.  *^n*2). 

Th§  Operation. — Extend  the  tarsus  and  forcibly  flex  the  great  toe  to 
make  prominent  the  tendon  of  the  extensor  proprius  hallucis;  make  an  inci- 
sion about  three  inches  in 
length  along  the  outer 
border  of  this  muscle,  com- 
mencing at  the  bend  of  the 
ankle;  divide  the  fascia 
and  expose  the  fleshy  inner 
portion  of  the  extensor 
b  re  vis  digitorum  muscle  ; 
draw  the  muscle  outward, 
when  the  artery  and  its 
satellite  veins  will  appear ; 
separate  the  artery  from 
the  veins,  and  paj^s  the 
needle  as  best  suits  the  con- 
venience of  the  operator. 

The  FaUacp.—The  ar- 
t4>ry  may  pass  outs^ide  of 
the  line  indicating  its 
proi)er  course. 

ligature  of  the  Poste- 
rior Tibial  Artery.— The 
posterior  tibial  artery  is 
sometimes  ruptured  in 
fracture  of  the  tibia. 

The  A  nuiom lad  Points. 
— The  posterior  tibial  is  an 
artery  of  considerable  size 

which  comes  from  the  popliteal  at  the  lower  border  of  the  popliteus  muscle. 
It  passes  obliquely  to  the  tibial  side  of  the  leg,  thei*e  goes  downward  between 
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Vw.  200. — Transverse  section  of  right  leg  at 
middle  third, 
A.  Extensor  proprius  hftlliicia.  B,  Anterior  tii>ial  artery, 
veins,  and  nerve*  C.  Posterior  tibial  arterv.  veiii's, 
and  nerve.  /).  Flexor  lon^iis  digitorum.  i/.  Inter- 
nal RftphenouB  vein.  F.  fnternal  saphenons  nerve, 
G.  Tendon  nf  plant aris.  II.  External  saphenous 
vein.  /.  Mtiseidar  branches.  J.  Peroneal  artery 
and  veins?.     A'.  Flexor  longiis  hallucis. 
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the  superficial  and  deep  layers  of  muscles  to  a  point  midway  between  the 
internal  malleolus  and  inner  tuberosity  of  the  oa  calcis,  terminating  a  little 
farther  on  in  the  external  and  internal  plantar  artjeries. 

The  linear  guide  to  the  vessel  is  drawn  from  the  middle  of  the  popliteal 
space  to  midway  between  the  inner  malleolus  and  the  tuberosity  of  the  oa 
calcis.  This  guide  is  not  a  feasible  one,  since  to  reach  the  artery  by  cutting 
upon  the  guide  necessitates  the  division  of  the  fibers  of  the  muscles  of  the 
calf  of  the  leg. 

The  linear  guide  to  the  operation  is  a  line  located  three  fourths  of  an 
inch  behind  the  internal  border  of  the  tibia  at  the  middle  and  lower  thirds 
of  the  leg  (Fig.  ^^CKi). 

7'he  Muscular  Guide.— At  the  middle  third  the  artery  lies  beneath  the 
eoleus;  at  the  lower  third,  to  the  outer  border  of  the  flexor  longus  digi- 
torum.  It  may  he  ligatured  at  three  situations:  at  the  middle  third,  at 
the  lower  third,  and  as  it  passes  behind  the  inner  malleolus. 

'The  Operation  at  the  Middle  Third  (Fig.  "403,  a), — Place  the  patient  on 
the  back,  flex  the  leg  on  the  thigh  and  the  thigh  on  the  pelvis,  rotating 

the  thigh  outward  so  that  the  leg  will 
lie  on  the  outer  side.  Make  an  incision 
on  the  linear  guide  to  the  operation  about 
four  inches  in  length ;  divide  the  deep 
fascia,  recognize  the  inner  border  of  the 
gastrocnemius,  beneath  which  will  be 
seen  the  fibers  of  thesoleus,  which  should 
be  divided  carefully  transversely  or  longi- 
tudinally— the  latter  preferable — down  to 
the  pale  yellow  aponeiu'osis  on  its  under 
surface;  draw  apart  the  fibers  of  the 
soleus,  and  make  an  opening  through  the 
aponeurosis  about  an  incli  and  a  half 
from  the  inner  border  of  the  tibia,  of 
sufficient  size  to  expose  the  artery,  which 
is  found  beneath  attended  by  its  veins 
and  the  posterior  tibial  nerve  (Fig.  200); 
draw  the  nerve  to  the  outer  side,  separate 
the  vessel  from  the  veins,  and  [)as8  the 
needle  from  without  inward. 

The  Operation  at  the  Lower  Third 
(Fig.  203,  ^).— Place  the  limb  as  before; 
make  an  incision  in  the  course  of  the 
linear  guide  about  three  inches  in  length  ; 
divide  the  integument  and  fascia  in  the 
usual  manner;  separate  the  borders  of  the  wound,  then  divide  the  aponeu- 
rosis (which  binds  down  the  deep  layer  of  muscles)  at  about  one  inch 
from  the  interna!  border  of  the  tibia,  pu^li  aside  the  fat,  and  the  vessel 
with  its  nerve  and  veins  will  be  found  at  the  outer  border  of  the  flexor 
longus  digitorum  (Fig.  201);  separate  the  artery  from  the  veins  if  prac- 


Fio.  201* — Tmnsvfjrse  secticm  through 
rifrht  leg  at  lower  third. 

A.  Mosctilo-cutaneous  nerve.  B.  Pero- 
neal artery  and  voiiis.  C.  Poronpus 
longus.  A  E^cternat  saphenous  veto. 
i?.  Exteroal  saphenous  nerve,  F. 
Tendo  Acbillis.  G.  Tendon  of  plan- 
tans,  li.  Posterior  tibial  artery, 
veins,  and  nerve.  /,  Internal  5apji- 
enous  vein.  J,  Internal  saphenous 
nerve.  JT.  Anterior  tibial  artery, 
veins,  and  nerve. 
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ticahle»  push  the  nerve  to  the  outer  side,  and  pass  the  needle  from  with- 
out inward. 

The  Operation  between  the  Os  Calcis  and  Internal  Malleolus.— ^Itkm 
the  foot  on  ita  outer  surface  and  make  a  curved  incision  about  three  inches 
in  length*  with  the  concavity  uppermost 
and  the  center  at  a  point  midway  between 
the  malleolus  and  the  inner  tuberosity  of 
the  08  calcis  {Fig,  C^U3,  v).  Divide  the 
fascia  and  the  internal  annular  ligament 
on  a  director,  using  caution,  since  the 
artery  lies  directly  beneath  the  ligament ; 
isolate  the  vessel  from  the  veins,  aud  pass 
the  needle  from  without  inward.  In 
going  tliroiigh  the  soperiicial  tissues, 
small  branches  of  the  saphenous  vein  will 
be  divided  unless  care  be  taken.  In  old 
people  both  these  and  the  vente  comites 
often  become  varicose,  which  condition 
increases  the  difficulty  of  finding  atiil  iso- 
lating the  artery.  It  is  better  not  to  at- 
tempt to  ligature  the  artery  in  this  situa- 
tion if  marked  evidence  of  varicosities  are 
present 

The  Fallacies.— The  posterior  tibial 
may  be  double,  rudimentiiry,  or  absent- 
In  either  instance  the  peroneal  is  usually 
increased  in  size.  If  the  veins  are  closely 
associated  with  the  artery  they  should  be 
tied  along  with  that  vessel  Carefully 
avuid  opening  the  sheaths  of  the  tendons 
that  are  contiguous  to  the  vessel. 

Ligature  of  the  Peroneal  Artery.— 
The  perunc'til  artery  i^  rurely  ligutured 
except  at  the  seat  of  the  injury  demand- 
ing it. 

The  Anatomical  Points. — The  peroneal  artery  arises  from  the  posterior 
tibial  at  about  one  inch  below  the  popliteus  muscle,  passes  obliquely  outward 
to  the  inner  border  of  the  fibula  (Figs.  194  and  195),  along  which  it  de- 
scends to  the  lower  third  of  the  leg,  and  is  finally  distributed  to  the  outer  side 
of  the  ankle.    It  may  be  ligatured  at  the  middle  aud  at  lower  thirds  of  the  leg. 

The  linear  guide  to  the  vessel  is  a  line  drawn  from  the  posterior  border 
of  the  head  of  the  fibula  (Fig.  201,  *)  to  the  external  border  of  the  tendo 
Achillis  at  its  insertion. 

7'he  Operation. — Extend  the  foot  and  make  an  incision  about  four 
inches  in  length  along  the  guiding  line  parallel  with  the  external  border  of 
the  fibula  (Fig.  204,  a).  8ei)arate  the  attachments  of  the  soleus  and  the  tleior 
longus  haUucis  from  each  other,  and  the  artery  will  be  found  at  the  inner  side 


FiQ.  202,— Ligature  of  dorsalis  pedis 
arteiy. 
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Fro.  203* — Li  gut  u  re  of  posterior  tibml  Hrtvry, 
At  middle  third,    b.  At  lowi»r  third,    c.  Hot  ween  os  culds  mid  interniil  mftlleolua. 
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of  the  flexor  longus  hallucis  close  to  the  fibula.  The  venae  comites  may  be 
included  in  the  ligature. 

The  Fallacies, — The  peroneal  artery  is  rarely  absent.  It  may  be  over- 
looked, and  the  posterior  tibial  tied  instead.  If  its  close  relation  to  the 
fibula  be  remembered  this  mistake  will  not  occur. 

Ligature  of  the  Innominate  Artery. — The  innominate  artery  is  invested 
with  great  significance  on  account  of  its  relation  to  aneurism  and  its  resist- 
ance of  the  curative  effects  of  the  ablest  surgical  endeavor. 

The  Anatomical  Points, — The  innominate  artery  arises  from  the  begin- 
ning of  the  transverse  arch  of  the  aorta  in  front  of  the  left  common  carotid, 
passes  obliquely  upward  and  outward  to  the  upper  border  of  the  right  sterno- 
clavicular articulation,  where  it  divides  into  the  right  common  carotid  and 
right  subclavian  arteries. 

The  Contiguous  Anatomy. 

The  Relations  of  the  Innominate  Artert.    (Gray.) 

In  front. 
Sternum. 

Stemo-hyoid  and  stemo-thyroid  muscles. 
Remains  of  thymus  gland. 

Left  innominate  and  right  inferior  thyroid  veins. 
Inferior  cervical  cardiac  branch  from  right  pneumogastric  ner\'e. 

Right  side.  Left  aide. 

Right  vena  innominata.  K  Innominate  )  Remains  of  thymus. 

Right  pneumogastric  nerve.  (      artery.      (  Left  carotid. 

Pleura.  Left  inferior  thyroid  vein. 


Trachea. 


Behind. 
Trachea. 


While  this  vessel  has  no  practical  linear  or  muscular  guides,  still  a  line 
drawn  from  the  junction  of  the  first  two  pieces  of  the  sternum  to  the  right 
sterno-clavicular  articulation  indicates  the  substernal  course  of  the  vessel. 
However,  it  should  not  be  forgotten  that  this  course  is  not  an  invariable 
one,  for  in  many  instances  it  bifurcates  above  or  below  this  point,  more  fre- 
quently at  the  latter  situation. 

The  remaining  guides  to  the  vessel  are  the  trachea,  common  carotid,  and 
subclavian  arteries.  The  trachea  lies  immediately  behind  the  artery  and  is 
crossed  obliquely  by  it.  The  carotid  and  subclavian  arteries  lead  down  to 
the  point  of  the  bifurcation  of  the  innominate. 

Numerous  incisions  are  described  for  gaining  access  to  the  vessel.  The 
one  limited  to  the  soft  parts,  which  is  best  calculated  to  afford  the  greatest 
amount  of  room,  was  employed  in  1818  by  the  late  Valentine  Mott,  when  the 
vessel  was  ligated  first.    Resection  of  sternum  is  practiced  in  same  methods. 

llie  Operation. — Place  the  patient  on  the  back,  with  the  shoulders  some- 
what raised  and  tlie  head  turned  backward  and  to  the  left  side.  This  posi- 
tion draws  tlie  artery  upward  from  l)ohind  the  sternum.  An  incision  is  then 
made  three  indies  in  length, extending  along  the  up])er  border  of  the  clavicle 
to  opposite  the  center  of  the  epi^ternal  notch,  which  is  joined  by  another  of 
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similar  lengtli  directed  along  the  anterior  portion  of  tlie  sterno-inastoid  mus- 


cle (Fig.  205,  f/).  Th»> 


dar  flap  thus  formed,  ron^isting  of  the  integu- 


ment, superficial  fa^ia,  and  platysma,  is  turnwl  upward  aiui  outward-  The 
portions  of  the  sterno-eleido-mastoid  muscle  corresponding  to  the  horizon- 
tal incision,  and  the  sterno-hyoid  and  isterno-th}Toid  muscles,  are  divided 
on  a  director  and  turned 
aside.  The  inferior  thy- 
roid veins,  if  thev  now 
eonie  into  view,  art'  cau- 
tiously drawn  aside,  the 
d(:H.-p  cervical  far^cia  is 
torn  or  cut  through,  and 
tlie  sheath  containing  the 
CHiumon  carotid  artery, 
pneumogastric  nerve,  and 
internal  jugular  vein  is 
hrnught  into  view.  <)]*en 
the  carotid  compartment 
of  the  sheath,  draw  the 
vein  and  nerve  to  the 
outer  side,  and  follow  the 
carotid  down  to  the  <nU' 
clavian,  the  origin  of 
which  should  he  prompt- 
ly exposed.  The  upper 
portion    of    the    innom- 

inata  is  then  t^epanited  from  its  important  connections  by  the  finger  or  a 
blunt  director:  the  left  vena  innominata  is  depressed,  and  the  right  vena 
innomiuata,  right  intenuil  jvigular,  and  the  pneumogastrie  nerve  are  carried 
to  the  right,  and  tlie  aneurism  nee<lle  is  passetl  from  kdow  upward,  and 
from  behind  forward  and  inward,  in  close  contact  with  the  vessel  (Fig, 


/ 


Pio.  205. — Linear  guifies,  a.  For  ligature  of  external 
carotid,  A.  For  ligntiire  of  common  carotid,  r.  For 
ligature  of  verteViral,  d.  For  ligature  of  innonaiiiate 
(Mott).  e.  For  same  (Kocher),  /.  For  same  ( Har- 
den heuer).  ff.  For  Hgrtlure  of  suljclavian  below 
clu  vide.  A,  For  litrature  of  int«rniil  mammary* 
i.  For  ligatiirtj  of  subclaviaa  ftliove  clavicle. 
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Pio.  206. — Right  subclavian  wikI  innominate  arteries, 


fOO).  It  is  thought  that  cutting  away  the  sternum  will  hetter  preserve 
the  nutritive  integrity  of  the  eoat.^  of  the  vessel  hy  leaving  its  vas- 
cular connection  with  the  ^heathr;  undisturbed  above.  Kochcr's  incision  (a) 
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begins  at  the  Junction  of  the  lower  and  middle  thirds  of  tlie  anterior  horder 
of  the  stern  0- mas  to  id  and  jmsees  downward  in  a  slightly  curved  munoer  iind 
terminates  on  the  anterior  surfaee  of  the  first  portion  of  tlie  stemnm. 

Ligature  with  retiecHon  of  the  sternn-davicular  artieuhition  and  the  upper 
end  of  the  sternum,  although  suggest-ed  some  years  before  and  practiced  by 
Cooper,  Bardenhauer,  and  the  author  on  the  cadaver,  was  not  practiced  on 
the  living  subject  until  1895,  when  Burrell,  of  Boston,  carried  it  into  effect 
with  eminent  success^ — ^a  success  emphasized  by  the  fact  that  the  patient  re- 
covered, lived  one  hundred  and  four  days,  and  then  died  suddenly  front 
chronic  heart  disease  and  arleria!  sclerosis.  On  account  of  the  importance 
of  the  case,  liberal  quotations  will  he  made  from  the  report  of  Dr.  Burrell 
(Transactions  of  the  American  Surgical  Association,  vol.  xiii,  1895). 

The  Opendion, — '*  An  incision  was  made  at  the  anterior  edge  of  the  right 
sterno-eleido- mastoid  muscle  extending  from  the  level  of  the  cricoid  carti- 
lage to  two  inches  below  the  npper  border  of  the  sternum.  From  this  point 
another  incision  extended  outward  four  inches  in  lengtli  to  the  junction  of 
the  outer  and  middle  thirds  of  the  clavicle.  This  skin-flap  with  the  fascia 
[|lind  platysma  ninscle  wjie  turned  back.  The  sterno- mastoid  was  severed  close 
its  insertion  into  the  clavicle  and  sternum.  The  stt^rno- thyroid,  sterno- 
hyoi<l,  and  omo-hyoid  muscles  w^ere  also  divided.  This  brought  to  view  a 
fusiform  aneurism  in  the  right  subclavian  and  right  carotid  arteries,  extend- 
ing down  and  on  to  the  innominatt.  It  was  believed  that  enough  of  the 
innominate  could  he  exposed  to  place  a  ligature  hetween  this  fusiform  aneu- 
rism and  the  aorta.  By  means  of  a  half-incli  trephine  operated  by  a  surgi- 
cal engine,  the  right  sterno- clavicular  articulation  and  the  right  half  of  the 
notch  of  the  sternum  for  about  an  inch  down  from  the  top  were  honey- 
corn  Ijed.  The  bony  parts  were  by  this  means  weakened,  and  the  removal  of 
the  articulation  and  the  piece  of  the  sternum  were  easily  completed  by  bone 
forceps,  A  flat  copper  retractor  w^as  slid  underneath  the  sterno-clavicular 
articulation  and  the  sternum  while  the  trephine  was  being  used  to  protect 
the  underlying  parts. 

"  When  this  block  of  bone  was  removed  there  was  exposed  the  right  in- 
nominate vein  and  the  left  innominate  vein  going  down  to  form  the  superior 
vena  cava,  with  the  vague  and  recurrent  laryngeal  nerves  resting  on  the  in- 
nominate artery,  all  plainly  to  be  distinguished.  The  wound  at  this  time 
was  filled  with  bubbling  air,  which  had  been  sucked  into  the  areolar  tissue 
which  surrounds  the  great  vessels  at  the  base  of  the  neck.  Its  presence  was 
ominous,  and  it  was  felt  at  this  step  by  all  of  those  who  were  present  that  if 
any  large  vein  were  pricked  a  fatal  result  would  be  inevitable.  Precautions 
were  taken  to  prevent  the  entmnce  of  air  by  keeping  the  wound  filled  with 
sterile  water. 

"The  sheath  of  the  vessel  was  opened  and  the  innominate  artery  was 
isolated.  Then  c^imo  the  problem  of  how  the  ligatures  should  be  passed. 
The  rule,  of  course,  is  to  pass  the  ligature  away  from  danger.  This  w^as  im* 
possible,  owing  to  the  size  of  the  vessel  and  the  fact  that  it  was  st^rrounded 
by  importitnt  structures  on  every  side.  The  separation  of  the  sheath  of  the 
artery  was  finally  completed  by  means  of  the  forefingei'S  placed  on  either 
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side  of  the  vessel.  The  artery  waa  estimated  to  be  an  inch  and  a  quarter 
in  circumference.  The  ordinary  curved  aneurism  needle  was  too  small  to 
pass  about  the  veasel,  and  the  blunt  point  of  the  aueurism  needle,  it  was 
felt,  might  wound  important  structures  posterior  to  the  vessel.  A  flat  (three 
quarters  of  an  inch  in  width)  copjter  jipatula,  curved  on  itself,  was  passed 
about  the  vessel.  As  soon  as  this  copper  spatula  was  in  position  a  flat  braid- 
ed silk  ligature  was  passed  around  the  vessel  by  an  aneurism  needle  and  tied 
in  a  square  knot.  It  was  feared  that  the  extra  turn  in  the  first  part  of  a 
surgeon's  knot  might  tear  the  vessel.  Fully  three  minutes  were  taken  in  se- 
curing the  first  ligature.  Gradually  it  wiis  drawn  tighter  and  tighter  until 
the  circulation  was  completely  cut  off.  The  coats  of  the  vessels  were  felt  to 
give  way  while  tying  this  first  ligature,  which  was  placed  three  quarters  of 
an  inch  from  the  aorta, 

"  The  second  ligature  of  silk  w^as  placed  in  the  same  manner  one  half 
inch  higher  up,  but  was  not  drawn  as  tightly  as  the  other,  for  the  coats  were 
felt  to  give  way,  and  the  possibility  of  a  tear  of  the  innominate  artery  was 
recognized*  Both  ligatures  were  tied  in  Hquare  knots  and  cut  short.  It 
was  ray  intention  to  sever  the  innoniinate  artery  between  these  ligatures,  to 
place  the  vessel  at  rest  by  avoiding  the  trucheal  tug;  but  the  size  of  the  ves- 
sel, and  the  feeling  that  came  to  my  fingers  while  tying  the  seooud  ligature 
that  the  artery  was  not  completely  closed  at  this  point,  led  me  to  give  up 
this  step  in  the  operation. 

**The  overlying  muscles  were  sutured  in  approximately  their  original 
positions,  and  the  w^ound  was  closed  as  rapidly  as  possible.  An  aseptic 
dressing  was  applied.     The  operation  lasted  one  hour  and  a  half/' 

Ligature  of  the  IiBominate  Artery  ( Rjirden lienor's  Method ) . — In  1885  * 
Bardenheucr  excised  a  pnrtit>n  u(  the  sternum  for  removed  nf  a  tumour  of 
the  ncvk  oncroacliing  on  the  anterior  mediastinum.  The  facility  with 
which  the  substernal  contents  were  exposed  suggei^^ted  to  him  the  expediency 
of  following  this  method  of  practice  in  securing  the  innominate. 

The  Operation. — Place  the  patient  as  in  Mott's  method  of  ligature  of 
the  vessicl  (page  158),  make  a  vertical  incision  in  the  median  line  of  the 
neck  and  sternum  from  the  cricoid  cartilage  to  the  line  of  junction  of  the 
second  ribs  with  the  sternum— dividing  the  soft  parts,  including  the  deep 
cervical  fascia  (Fig,  ^05),  diviile  Hirnugli  a  transversi^  incision  cnrrespond- 
ing  to  the  inner  thirds  of  the  clavicles  ami  the  episternal  natch,  the  super- 
ficial soft  parts,  also  the  sternal  portions  of  the  sterno-mastoids,  both 
sterno-thyroid  and  stcrno-hynid  musrles;  resect  suliperiosteally  a  half  inch 
of  the  inner  ends  of  the  right  clavicle  and  first  rib;  raise  up  the  released 
border  of  the  sternum  sullicientlv  to  permit  of  the  separation  of  the  peri- 
osteum from  the  upper  half  of  the  posterior  surface  of  the  manubrium; 
divide  transversely  the  manubrium  just  lielow  the  lower  border  of  the  first 
rib  witli  a  Gigli'IIaertel  saw:  separate  periosteally  the  left  clavicle,  the 
left  first  rib  from  the  stenuim,  remove  tlie  bone  fragments  thus  formed 
and  incise  the  posterior  sternal  periosteum  in  the  nu^dian  line,  exposing 
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thereby  the  gnbfiteriial  stniotures;  ligature  the  small  veins,  and  depress  and 
pull  a^ide  cautiously  the  larger  ones  in  such  a  manner  as  to  suitably  expose 
the  innominate  for  tying. 

No  effort  Ib  made  to  return  and  secure  in  place  the  separated  bone. 
The  almost  certain  failure  to  unite  attended  with  the  danc^er  of  infection 


Fig.  207.— The  Bftllanee  md  Edmunds 
BUv-krujr,  flt)s«  silk,  single  fold,  applied 
to  the  iDBtimtDate. 


Pio.  20a— The  BallnTice  md  Edmund?  stay- 
knot,  floss  silk,  completed  tie,  applied  to 
irinominflti?  extt^rnal  ]ihiilhig  of  vessel. 


and  its  influence  on  the  ligatured  vessel,  are  much  ton  great  to  invite  the 
effort,  though  occasional  success  might  attend  the  attempt.  If  the  perios- 
teum have  not  Ix'en  disturbed,  the  bony  flap  attached  at  the  left  side  by 
means  of  the  soft  parts  can  be  turned  over  and  afterward  l>e  restored  and 
fastened  in  (dace  with  a  fair  chance  of  union  in  the  absence  of  infection. 
At  no  better  place  than  nnder  ligature  of  the  innmiiinate  can  figurt?© 

illustrative  of  tlie  Balhince  and  Ed- 
uumds  stay-knot  (page  84)  be  in- 
troduced and  for  reasons  too  obvi- 
ous to  recjuire  mention  (Figs.  207, 
208,  ?09,  ;M0). 


Pjq.  2€9.— The  B»lliince  tind  Edmunds 
Btav-knot,  f!t>s!i  silk,  iippUed  to  in- 
nominate:  knot  cut  showing  intemjil 
plaititig  of  vessel. 


Pig,  210.— Til.  l^iiiiutH-t*  und  Eilmunds 
stay-knot,  t\ub^  ^ilk.  Hp|slicd  to  in* 
nominate,  *ih<nviijg^  internal  appear- 
ance at  seat  of  ligature. 


The  Remarks, — E.  S.  Cooper,  M.  D.,  of  San  Francisro,*  was  the  first 
to  resect  the  tipper  portion  of  the  sternun*  and  the  sternal  extremity  of  the 
chiviele,  in  c»rder  to  rcjich  the  artery. 

The  patient  was  placed  upon  his  back,  with  the  head  and  shoulders  ele- 
vated, an  incision  four  inches  long,  in  a  line  parallel  with  and  half  an 
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inch  above  the  upper  margin  of  the  clavicle,  commencing  internal  to  the 
sterno-clavicular  articulation,  and  terminating  near  the  anterior  margin  of 
the  trapezius  muscle,  was  made.  A  second  incision  was  then  made,  com- 
mencing a  little  to  the  inner  side  of  the  center  of  the  first,  extending  up- 
ward, external  to  the  sterno-cleido-mastoid  muscle,  and  terminating  two 
and  a  half  inches  above.  The  parts  were  dissected  away  to  expose  the 
tumor,  which  it  was  soon  ascertained  extended  beneath  the  clavicle,  and 
that  it  pressed  hard  upon  the  posterior  surface  of  the  summit  of  the 
sternum. 

After  long  trial  and  failure  to  make  room  for  the  application  of  a 
ligature  to  the  innominate  without  removing  important  structures.  Dr. 
Cooper  proceeded  to  remove  the  summit  of  the  sternum,  and  the  sternal 
extremity  of  the  clavicle,  which  barely  made  room  sufficient  to  enable  liim 
to  reach  the  innominate,  owing  to  the  large  size  of  the  aneurismal  tumour 
at  that  point. 

In  fact,  one-third  of  the  innominate  was  already  dilated  by  the 
aneurism,  so  that  he  had  to  ligate  that  vessel  within  three-fourths  of  an 
inch  of  the  aorta.  The  patient  lost  but  little  blood  during  the  operation, 
and  was  comparatively  comfortable  for  five  days.  After  that  time  he 
became  restless,  had  dyspnoea,  retention  of  urine,  and  gradually  sank  until 
the  ninth,  when  he  expired. 

Ligature  of  the  Innominate  Artery  (Splitting  the  Manubrium), — In 
this  operation  the  manubrium  is  divided  transversely  and  vertically  with- 
out sacrifice  of  bone. 

The  Operation. — Place  the  patient  as  in  the  preceding  instances;  make 
a  continuous  curved  transverse  incision  corresponding  to  the  inner  thirds 
of  the  clavicles  and  the  line  of  junction  of  the  upper  and  middle  thirds 
of  the  manubrium  (Fig.  205) ;  divide  the  soft  parts  through  this  incision 
down  to  the  bone,  tying  the  bleeding  points ;  reflect  from  the  anterior  sur- 
face of  the  manubrium  to  either  side  the  soft  parts ;  detach  the  fascia  from 
the  episternal  notch  outward  at  either  side  to  the  insertion  of  the  stemo- 
mastoid  muscles ;  separate  and  displace  downward  with  the  finger  from  the 
manubrium  the  structures  lying  immediately  beneath  it;  divide  the  manu- 
brium transversely  at  the  junction  of  the  upper  borders  of  the  second  ribs, 
also  vertically  through  the  center  with  a  Gigli-Haertel  saw;  retract  and 
confine  well  apart  the  halves  of  the  manubrium,  exposing  to  view  the  sub- 
sternal structures  at  this  situation;  push  to  the  left  the  overlying  tissues, 
exposing  the  inferior  thyroid  veins,  which  ligature,  divide,  and  push  apart, 
revealing  the  innominate  veins;  depress  the  left  innominate  vein,  draw 
forward  and  to  the  right  the  opposite  one  if  practicable;  note  the  rela- 
tions of  the  pleura  and  of  important  nerves;  expose  the  artery  sufficiently 
for  the  purpose  of  ligaturing ;  pass  the  needle  from  the  pleura,  depositing 
the  ligature  as  far  from  the  aorta  as  practicable. 

In  the  preceding  description  the  subperiosteal  technique  is  not  prac- 
ticed, since  it  is  carried  out  effectively  in  associated  methods  of  ligature  of 
the  vessel.  This  plan  of  procedure  is  quicker  done,  with  less  contusion 
of  tissue,  and  therefore  is  a  prompter  technique  than  the  subperiosteal 
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method.  The  substernal  periosteum  affords  protection  to  underlying  struc- 
tures during  sternal  division,  and  ako  afterward  in  iut^tances  of  infection. 
The  splitting  of  the  entire  sternum,  as  advised  by  Milton  (page  1053)  for 
the  removal  of  tumors  and  foreign  bodies  of  the  anterior  mediastinum, 
seems  in  no  essential  respect  to  1)0  coutra-indieatt/d  when  applied  only  to 
the  upper  end  of  the  sternum  in  ligature  of  the  innominate. 

The  folloiriDg  &ucces*iful  ligature  of  the  innominate  by  Curtis*  is  of 
unusual  interest  in  this  connection.  Because  of  the  great  importance  of  the 
successful  cases  this  one  is  submitted  sul)stantially  as  reported  by  Br.  Curtis, 

M.  A,,  fifty-five  years  of  age,  a  carpenter  by  trade,  born  in  Sweden, 
was  admitted  to  St.  Luke's  Hospital  in  Xovember,  1899.  Examination 
revealed  a  hypertropliied  heart  with  a  double  murmur  over  the  aortic  valve 
and  a  systolic  murnmr  at  the  apex.  All  the  arteries  were  enlarged  and 
hard,  especially  the  right  subclavian  and  axillary.  Under  the  right  rlaviole 
was  a  sw^elling,  apparently  two  inches  in  diameter,  corresponding  to  the 
subclavian  artery,  having  a  true  expansile  pulsation  with  the  heart  systole, 
and  a  loud  systolic  bruit.  Deep  pressure  ujwn  the  first  part  of  the  sub- 
clavian arrested  the  pulsation.  The  right  axillary  artery  was  as  large  as  a 
man's  thumb  as  far  down  as  the  border  of  the  latissimus  dorsi.  The 
carotids  were  but  little  altered,  and  there  was  no  increased  pulsation  of  the 
first  part  of  the  right  subclavian. 

The  Operaiion  (Ether  narcosis,  December  2,  1899). 

1.  A  median  incision  was  made  from  the  larynx  to  the  middle  of  the 
sternum  or  lower,  dividing  tlie  skin  and  deep  fascia  above  and  the  peri- 
osteum also  Mow. 

2.  The  sterno-hyoid  and  sterno4h}Toid  muscles  were  followed  down  to 
their  sternal  insertion,  rctrnetors  placed  so  as  to  draw  the  soft  parts  at  the 
base  of  the  neck  widely  apart. 

3.  A  transverse  incision  was  made  through  the  periosteum  along  the 
upper  border  of  the  manubrium,  and  the  periosteum  and  muscles  detached 
from  the  posterior  surface  of  the  bone  by  blunt  elevators  and  the  finger 
as  far  as  could  be  readied. 

4.  The  ordinary  amputation-saw  was  then  applied  to  the  bone  in  the 
line  of  the  vertical  incision  in  the  periosteum,  the  soft  parts  in  the  neck  and 
those  behind  the  sternum  being  protected  by  flat  metal  strips.  The  saw 
was  held  with  its  point  turned  toward  the  neck  and  its  handle  toward  the 
ensifnrm  cartilage.  It  should  cut  most  deeply  above,  and  entirely  divide 
the  manubrium  at  its  upper  border,  the  cut  lx*ing  more  shallow  below,  and 
only  grooving  the  bone  at  its  lower  end.  This  obliquity  of  the  cut  necessi* 
tatcs  the  long  skin  incision  which  has  t»een  described. 

5.  A  stout  chisel  was  then  applied  in  the  saw -cut  at  the  superior  bor- 
der of  the  manubrium,  and  the  thin  layer  of  undivided  bone  on  the  poa- 
terioT  surface  was  made  to  give  way  ha  the  wedge  action  of  the  chisel  forces 
the  two  halves  apart. 

6.  The  skin  was  well  retracted,  a  transverse  incision  made  in  the  peri- 
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Fio,  211. — The  upper  end  of  stermiio  divided  and  re- 
traetLMl,  ex|>o?*aig  dee[t  muscles  and  peria:jteum,  ulso 
tracbea  through  incision  between  muscles* 


osteum  across  the  face  of  the  bone  at  the  lower  level  of  the  first  intercostal 
i^pace,  and  the  chiRd  was  applied  in  this  line,  directed  obliquely  outward 
from  the  middle  line  on 
each  side,  so  as  to  divide 
each  half  of  the  sternom 
in  two.  The  instrument 
shotdd  not  be  allowed  to 
cut  entirely  through  the 
bone  at  the  outer  border 
for  fear  of  injury  to  thr 
pleura  or  internal  mam- 
mary artery.  Both  lie  a 
little  distance  from  the 
hone  (Fig.  *^11),  so  that 
the  danger  of  wounding 
them  is  not  great. 

7,  Strong  retractors 
were  then  inserted  in  the 
median  saw-cut,  and  with 
a  little  force  the  two  halves 
were  sufficiently  separated 
to     allow    access     to     the 

periosteum,   which   was   carefully   incised   with   the   point   of   the   knife, 
teginning  aliovc.  where  the  danger  of  damage  to  the  subjacent  parts  is  least. 

As  the  peri<>steun\  was  di- 
vided the  halves  of  tlie  bone 
were  more  w^idely  separated, 
and  the  interval  gradually 
increased  from  an  inch  to 
nearly  twice  that  distance  as 
the  steady  strong  traction 
was  maintained  during  the 
operation.  A  separation  of 
three  centimeters  can  l>e  ob- 
tained in  any  case,  and  this 
is  abundant.  The  small  in- 
tercnstal  branches  of  the  in- 
terna! miimmary  artery  are 
st>mewhat  tortuous  and  suffi- 
eiently  long  to  allow  free 
Flo.  219.— Trachea,  innominate  artery,  arcb  of  aorta  motion  of  the  bone  without 
and  left  innominate  rein  exposed.  Risfht  pneumo-  receiving  inlurv  The  an- 
gastric  and  rec^irrent  laryngeal  [loted.  ^      /     ;  *      .  t' 

pearance    of    the    floor    of 

the  wound  is  shown  in  the  sketch  from  the  cadaver  (Fig.  2V2). 

8,  The  muscles  and  fascia  were  then  divided  by  blunt  dissection,  or 
with  forceps  and  scissors,  in  the  median  line,  beginning  above,  double 
ligatures  l>eing  applied  to  the  veins  which  cross  the  line  of  incision. 

18 
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The  iiiDoniinate  was  ii^>late(],  and  a  doiibk'  licavy  chromicized  catgut 
ligature  was  pastied  around  it  by  meaDs  of  a  strong  pedicle  needle  shaped 
like  an  iliac  aneurism  needle*  The  two  threads  were  laid  side  by  side,  so 
AS  to  make  flat  pressure,  but  were  tied  simultaneously,  and  not  according 
to  Ballanee  and  Edmunds'  directions  (page  84),  for  the  artery  was  so 
large  and  tense  that  it  was  feared  the  catgut  would  break  if  tied  singly. 
While  tying  the  knot  the  artery  was  folded  in  on  itself  smoothly  by  the 
pressure  of  a  blunt  instrument  in  the  loop,  so  as  to  avoid  crumpling  up  the 
wall,  and  the  knot  was  drawn  only  tightly  enough  to  arrest  pulsation,  and 
not  so  as  to  cut  the  internal  coat.  This  ligature  was  placed  about  three- 
quarters  of  an  inch  below  the  bifurcation.  A  single  ligature  of  catgut  of 
the  same  size  was  passed  through  the  same  opening  beneath  the  artery,  but 
tied  obliqut^ly.  so  that  in  front  it  lay  alwut  a  quarter  of  an  inch  distally 
from  the  first.  This  ligature  was  pulled  a  little  tighter  than  the  first, 
but  not  so  as  to  cut  the  inner  coat.  It  had  been  intended  to  slip  this  liga- 
ture along  the  artery  farther  from  the  first,  but  this  intention  was  aban- 
doned for  fear  of  causing  too  great  separation  of  the  vessel  from  its  sheath. 
The  bone  was  allowed  to  return  to  its  position,  and  the  two  halves  united 
with  a  couple  of  silver-wire  sutures.  The  wound  was  closed  without  drain- 
age, except  at  the  lower  angle  lietween  the  skin  and  the  sternum,  where  a 
small  gauze  drain  was  inserted  because  of  the  rather  abundant  oozing  from 
the  divided  bone, 

Kecovery  was  marked  by  disquieting  symptoms,  a  temperature  of  10!S** 
F.  to  104"  F.  for  two  days,  a  leucoc}iosis  of  19,800  (G,200  before  opera- 
tion), great  restlessness,  and  much  pain  in  the  shoulder.  The  pulse  was 
relatively  slow  (100  to  118)  and  of  good  quality,  and  there  were  no  cere- 
bral symptoms:  the  wound  healed  well,  except  that  it  became  somewhat  red 
at  the  upper  angle,  with  a  drop  of  pus  around  some  of  the  skin  sutures. 

January  15th,  six  weeks  after  the  operation,  a  small  abscess  formed 
in  the  upper  angle  of  the  scar  and  discharged  half  an  ounce  or  less  of 
pus,  and  left  a  sinus,  which  persisted  for  seven  weeks  longer.  Four  days 
after  the  ligation  a  very  slight  pulsation  was  observed  in  the  aneurism  and 
in  the  right  radial  artery.  Pulsation  in  the  carotid  returned  about  the 
same  time,  evidently  due  to  collateral  circulation.  In  January  there  was 
almost  no  pulsation  in  the  aneurism,  but  as  this  seemed  to  be  increasiog 
later,  it  was  determined  to  apply  additional  ligatures. 

Accordingly,  on  March  13,  1900,  under  ether,  an  incision  was  made 
along  the  inner  border  of  the  eterno-mastoid  muscle  and  the  common 
carotid  exposed.  No  jmlsation  was  observed  in  the  lower  part  of  the  ves- 
ficl,  which  apffcared  full  of  solid  blood-clot,  but  for  safety  a  ligature  was 
placed  around  it  and  tied  without  dividing  the  coats  of  the  vessel.  An- 
other incision  was  made  along  the  clavicle  from  the  lower  end  of  the  first, 
and  a  third  obliquely  downward  and  outward  from  the  same  point.  The 
clavicle  was  thus  exposed  and  divided  between  the  inner  and  middle  thirds 
with  a  Gigli  wire  saw.  The  first  part  of  the  subclavian  was  thus  brought 
into  view^  and  found  to  have  a  faint  but  decided  pulsation.  A  ligature  was 
applied  to  the  first  part  of  the  subclavian  just  beyond  tlie  th}Toid  axis. 
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This  arrested  pul&flticn  in  the  sac,  but  it  t'ODtinued  m  the  first  part  of  the 
subclavian.  Be^^oiid  the  ligature  (diptally)  wae  a  email  vertical  branch, 
which  was  assumed  to  be  an  irregular  vertebral,  although  it  was  small  and 
did  not  pulsetc.  Anotlier  ligature  war^  thrown  around  the  subchivian  ju.st 
beyond  (dii^tal  to)  tliis  branch.  No  vertebrnl  artery  could  be  found  arising 
centrally  to  the  thyroid  axi^,  and  it  was  believed  that  the  remaining  pulsa- 
tion in  that  part  of  the  ves.^cl  came  from  the  internal  mammary  artery. 

The  divided  claviele  was  rlien  wired  and  the  wound  closed.  The  tem- 
perature rose  again  to  102°  F.,  and  tliere  was  considerable  pain,  and  super- 
ficial infection  developed  in  the  upper  angle.  A  sinus  formed  and  bur- 
rowed to  the  bone  J  and  the  wire  had  to  t>e  removed. 

The  Remarks. — The  subject  from  whivh  Ihis  skctcli  was  made  sliows  a 
rather  unusually  low  origin  of  the  recurrent  laryngeal  nerve.  In  the  case 
of  operation  for  ligature  of  the  innominate  described  the  nerves  were  not 
seen  at  all ;  and  even  in  a  ligature  of  the  first  part  of  the  subclavian  by  tills 
method  I  do  not  believe  there  would  t>e  any  danger  to  the  recurrent  laryngeal 
nerve,  because  the  sheath  of  the  vessel  would  be  o|M?Tied  as  soon  as  exposed, 
and  the  subsequent  manipulations  would  take  phicc  within  the  sheath  com- 
pletely separated  from  the  nerve.  In  applying  a  ligature  to  the  innominate 
artery»  it  should  not  be  forgotten  that  a  small  arteriole  sometimes  takes 
origin  from  that  vessel  on  its  posterior  surface,  which  might  give  trouble 
to  the  operator.  On  October  24,  1900,  the  patient  was  in  good  health,  with 
no  trac*e  of  the  aneurism,  and  a  strong,  although  not  bony»  union  of  the 
claviele. 

The  Fallacie^.^ll  the  innominata  be  shorter  than  usual,  the  lower  ex- 
tremity of  the  common  carotid  may  be  tied  instead.  If  the  aorta  arches  to 
the  right  side,  the  innominata  will  be  on  the  left  side  instead  of  the  right. 

The  Genend  Remarks. — Higid  antiseptic  measures  should  characterize 
each  detail  of  the  preparation  for  the  operation,  and  also  the  operation  itself. 
The  wound  should  be  promptly  and  tlioroughly  closed,  and  the  inner  sur- 
faces kept  cautiously  applied  to  each  ntlier  by  means  of  graduated  compresses 
held  in  position,  if  need  be.  by  a  rubber  cushion.  The  pain  and  irritability  of 
the  patient  excited  by  the  operation  and  the  after-treatment  should  be  re- 
lieved by  hypodermics  of  morphin  given  at  regular  inten^als  until  the  wound 
is  properly  healed.  The  use  of  a  broad  ligature,  so  tied  that  the  knot  shall 
not  cause  the  ligature  to  make  uneven  pressure  on  the  walls  of  the  vessel, 
appears  to  be  an  important  desideratum  and  one  difficult  of  attainment. 
The  ligature  should  be  surely  aseptic  and  be  a&eptieally  applied.  Irregular 
foldings  of  the  constricted  vessel  and  harmful  knot  pressure  should  be 
avoided.  The  use  of  two  or  more  strong  ligatures  so  applied  as  to  equal- 
ize as  much  as  possible  the  strain  of  the  blood -flow  is  a  wise  measure.  Firm 
approximation  of  the  walls  of  tho  vessel  without  rupture,  by  means  of  strong 
ligatures  of  floss-silk  or  flat  braided  silk,  soft  kangaroo  tendon,  or  chromi- 
cized  catgut,  seems  at  this  time  to  he  the  best  plan  of  action.  A  small  liga- 
ture should  be  insinuated  between  the  tissues  with  the  use  of  little  force  and 
with  great  caution  to  prepare  the  way  and  for  use  in  drawing  the  larger 
and  permanent  one  into  place.    The  plans  of  approach  through  bony  chan- 
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nels  are  no  doubt  the  better,  as  they  alTnrd  the  opportunity  of  direct  attack 
and  careful  manipulation  under  close  inspection*  However,  the  ever-chang- 
ing relation  of  the  parts  dependent  on  the  mod  ifieat ions  of  disease  and  pres- 
sure etTect  renders  it  well-ni*^dj  impo^sihle  to  do  more  than  speculate  con* 
cerning  the  difficulties  one  will  meet.  A  drainut;;e-tute  ought  not  to  be 
employed  at  all,  as  its  presence  invitees  ulceration  of  the  contiguous  tissues 
and  the  establishment  of  a  sinus  in  the  course  of  its  placement.  Textile- 
fabric  drainage  only  is  proper  for  the  wound,  and  this  should  not  be  used 
except  wlien  the  attainment  of  priuMry  union  is  defeated  already. 

SimuUaueout*  ligature  of  the  common  carotid  along  with  the  innomi- 
nate:, «ind  possibly  also  the  vertebral,  then  or  subsequently  appears  to  be  a 
justifial>le  and  perhaps  necessary  step  of  the  procedure.  The  surgeon 
should  carefully  consult  the  experience  of  the  preceding  efforts  l)efore  at- 
tempting the  operation,  as  by  such  means  only  can  the  lessons  of  the  past  be 
properly  utilized. 

The  Results. — Of  43  reported  cases,  36  died  and  7  recovered;  38  were 
done  for  aneurism,  of  which  32  died  and  (y  recovered;  5  were  done  for 
haemorrhage,  1  recovered;  28  were  done  before  asepsis,  of  which  2  recov- 
ered;  of  the  15  done  under  asepsis,  5  recovered;  35  were  done  by  simple 
incision,  and  in  8  either  clavicle  or  sternum,  or  both,  were  resected.  Of 
those  done  by  simple  incision.  30  died  and  5  recovered;  of  those  done  by 
bone  resection,  6  died  and  2  recovered  (Haubold), 

Ligature  of  the  Sllbdavlai  Artery.— The  snbelavian  artery  has  for  a  con- 
siderable time  afforded  a  tield  replete  with  occasions  for  varying  surgical  en- 
deavor. 

7'he  Auaiomieai  Poiniis, — The  subclavian  artery,  on  ike  right  side,  arises 
from  the  arteria  innominata,  opposite  the  junction  of  the  right  clavicle  with 
the  sterna m  ;  on  the  kff  xide^  it  arises  from  the  arch  of  the  aorta.  These 
vessels,  therefore,  differ  in  the  first  part  of  their  course  in  length,  direction, 
and  in  relation  to  the  contiguous  anatomical  structures.  The  right  sub- 
clavian is  about  three,  and  the  left  about  four  inches  in  length,  and  each 
arches  upward  into  the  neck  to  the  level  of  the  sixth  cervical  vertebra. 
Bach  ve^gel  is  divided  in  to  three  port  ions :  the  first  portion  is  situated  be- 
tween the  origin  and  the  inner  border  of  the  scalenus  anticua  muscle,  the 
a6Cond  lies  immediately  behind  tins  muscle,  and  the  third  is  limited  by  the 
outer  border  of  the  scalenus  anticus  and  the  lower  border  of  the  first  rib. 

The  Guides. — The  posterior  border  of  the  sterno-mastoid  muscle  is  the 
superficial  and  the  scalenus  anticua  the  deep  muscular  guide*  The  first  rib 
and  it^  scalenus  tubercle  are  the  deep  bony  guides.  The  scalenus  anticus 
muscle  is  inserted  into  the  tubercle  of  the  first  rib,  and  the  tubercle  varies 
in  its  physical  characteristics,  being  sometimes  high  and  pointed  and  easily 
felt,  at  other  times  scarcely  discernible,  and  again  being  imperceptible. 

Either  artery  may  be  ligatured  at  any  one  of  its  portions, 

77/e  Ligature  of  the  Fir^it  Portion^  Left  Side, — This  division  has  no 
definite  superficial  linear  or  jnuacninr  guide.  The  inner  border  of  the  sca- 
lenus anticus  is  importimt  m  leading  to  and  being  the  outer  limit  of  this 
portion  of  the  vessel  which,  owing  to  ita  origin  from  the  arch  of  the  aorta  and 
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its  great  depth,  is  almost  beyond  the  reach  of  a  ligature.    The  close  relutioB  of 
the  vessel  to  very  imporUmt  structures,  the  injury  of  which  may  be  more  grave 
than  the  condition  calling  for  ligature  of  the  vesse],  renders  the  performance 
of  the  operation  at  this  situation  difficult  and  of  questionable  expediency. 
The  Contiguous  Anatomy. 

Thb  Rei*atiows  of  First  Portion  of  Lsn  Subclavian  Aateby.    (Gbay.) 

Jn  front 
Pleura  aud  left  lung. 

Pneumogastrie,  cardiac,  and  phrenic  nerves. 
Left  carol  id  artery. 

Ijeft  internal  jugular  and  innonunute  veins. 
Stern O't by roid,  sterno-hyoitl,  and  ste mo- mastoid  muscles. 

Outer  side, 
\  Left  subclavian  artery,  )  Pleura* 

f  first  portion*  \ 

Bthiml. 
CEsophagus  und  lhora<.'ic  duct. 
Inferior  eervlL'al  ganglion  nf  sympathetic. 
Longus  colli  muscle  and  vertebral  column. 

The  Operation. ^Fld^ce  the  patient  on  tlxe  back  with  the  head  extended 
and  turned  to  the  opposite  side,  the  left  shoulder  well  depressed;  make  an 
incision  three  inches  and  a  hnlf  in  length  along  the  inner  border  of  the 
flterno-cleido-nnistoid  dowti  to  the  sternum;  another,  two  inches  and  a  half 
in  length  along  the  iuner  extremity  of  tlio  clavicle,  meeting  the  former  near 
the  trachea.  It  is  seen  that  this  incision  is  substantially  the  same  as  that 
for  ligaturing  the  innominate  artein  (Fi^^  205,  d).     The  flap,  consistinor  of 


Inner  side. 
Trachea, 
CEjiophagus. 
Thoracic  duct. 


OMO'HYOID  M. 

5TC»N0-THrR0(D  M 

ST£PHO'HYOiD  M 

PHEUMOGASTPtC  N 

(tOTRNAL  JUGULAR  V. 

THVnOiD  AXIS 

\/ERTEBRAL   A 

STEPfiAL  ORfGm  OF 
STERIHyMASTOfD  M, 

SJtRNUI 

ISFT  iNNOMtNATE  V, 

THORACtC  aUCTJ 


SPINAL  ACCESSORY  N. 
SQALBNUS  ANT/CUS  M . 
SCALENUS  MEDIUS  M. 
LZVATOR  ANSUUi  SCAPULA  M, 
PHRENIC  N. 
BRACHIAL   PLeXUS. 
(NrERIOR  THYROtO 
^  TPANSVERSALIS  CO  at  A 

OMO'HYOfD  M, 

SUPRA' SCAPULAR  A. 

SUBCLAVtAH  A. 

IRD.PORnON 


EXTCRNAL  JUGULAR 
'\f£PT£BRAL     V. 


CLAVICLE  AhlO 
TRAPe7tU^  fAt 


SU8C!  iViAN  V. 

Fm,  213.— Left  subchivian  vein  and  artery. 

the  integument,  superficial  fascia,  and  platysma,  is  turned  aside;  one  half 
of  the  clavicular  portion  of  the  sterno-mastoid  and  its  whole  sternal  portion 
are  then  divided  on  a  director,  bringing  into  view  the  steriio-hyoid  and 
atemo-thyroid  muscles,  and,  to  the  onter  side,  the  omo-hyoid.  The  sterno- 
thyroid and  sterno-liyoid  ghonld  be  divided  with  great  care  after  being  liber- 
ated from  the  fascia  which  covers  them.     Tlie  inner  edge  of  the  scalenus 
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anticus  muscle  is  now  sought  for;  when  found,  it  will  guide  the  finger 
directly  to  the  vessel.  The  important  contiguous  structures  are  now  drawa 
inward  and  pressed  away  from  the  uitery,  using  great  caution  to  avoid  the 
thoracic  duct,  which  will  b^  in  the  line  of  search,  as  it  goes  behind  the 
jugular  vein  at  its  junction  with  the  left  innominate  vein.  The  needle  is 
carefully  passed  from  before  backward.  The  great  depth  of  the  vessel  makes 
it  diflficLilt  to  pass  the  common  needle,  tlierefore  the  one  with  the  adjustable 
extremity  (Fig.  177)  should  be  employed. 

The  Results. — This  portion  was  tied  by  Dr.  J*  Kearney  Rogers  in  1845; 
the  patient  died  from  secondary  liseniorrhage  on  the  fifteenth  day.  It  has 
been  ligatured  anccessfully  by  Halsted  in  extirpation  of  a  tumor,  and  by 
Schumpert  for  cure  of  aneurism.* 

The  Ligature  of  the  First  Portion,  Right  AV/e.— -The  inner  border  of  the 
anterior  scalenus  leads  to  this  portion  on  the  right  the  same  as  on  the  left 
side  of  the  body  (Figs.  *20^J  and  207).    This  muscle  may  be  called,  there- 
fore, the  deep  muscular  guide  to  this  portiou  of  the  artery. 
The  Contiguous  Anatomy, 
The  Relatio.^s  or  FiftsT  Portioi*  of  Riout  Subclavian  Artery.    (Gray.) 

In  front. 

Integument  ami  sui>erQcial  faseta. 

Platysma  ami  «!i'*^p  fascia. 

navicular  ori>;iii  *if  stL^rno-mastoiil  muscle. 

St**rno-hyoul  and  slvrnothyroid  iMuscles. 

Internal  jugular  antl  verti'liral  vinns. 

Pneumngaslrie,  canHac,  and  phrenic  nerves. 


^  Bight  siibclavmn  artery,  f 
i  first  portion.  i 


Bet^atK 
Pleura. 


BefnntL 
Recurrent  laryngeal  nerve. 
Syinpatht^tie  nerve, 
Lonjtrus  enlli  muscle. 
Transverse  process  of  soYenth  cervical  or  first  dorsal  vertebra. 

The  Operation, — The  position  of  the  head  and  neck  of  the  patient  are  re- 
versed in  the  operation,  but  the  primary  incisions  and  dissection  are  substanti- 
ally the  same  in  this  as  in  the  preceding  operation.  The  internal  jugular 
should  be  pressed  aside  and  the  needle  passed  from  below  upward,  and  from  be- 
fore backward,  carefully  avoiding  the  pleura,  recurrent  laryngeal,  ami  phrenic 
nerves.  The  ligature  of  the  vertebral  and  internal  mammary  arteries  at  tiie 
game  time  will  lessen,  it  is  believed,  the  danger  of  secondary  h<Tmorrhage. 

The  Fallacies. — The  right  subclavian  may  arise  from  the  arch  of  the  aorta, 
when  it  will  be  more  deeply  situated  ;  it  often  passes  behind  the  oesophagus,  or 
between  it  and  the  trachea.  As  at  the  left,  the  artery  may  perforate  the  scale- 
nus anticus  or  pass  in  front  of  it,  the  vein  l>eing  behind.  It  may  rest  on  a  cer- 
vical rib  and  be  located  higher,  and  be  more  prominent  for  this  reason,  or  ex- 
tend an  inch  or  so  above  the  clavicle,  or  lie  behind  it  even.  Tbe  aupra-soapular 
artery  may  take  origin  from  the  third  portion  instead  of  from  the  thyroid  iutis. 


^  Medical  Reoond,  Sefytember  3,  laOB. 
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The  Results, — The  first  portion  has  been  ligated  twenty-one  times; 
nineteen  of  the  eases  proved  fatal,  of  which  eight  died  of  hseraorrhage. 
Glutton,  of  St  Thomas's  Hos|Htal,  en  red  an  aneurism  of  the  third  portion  of 
the  subclavian  by  ligature  with  floss  silk  at  the  inner  border  of  the  scalenus 
anticua  of  the  first  portion,  foUowed  the  next  day  by  ligatura  of  the  first 
portion  of  the  axillary  artery.* 

Curtis,  of  New  York,  reports  a  case  cured  by  ligature  with  two  strands  of 
catgut  drawn  sufficiently  tight  to  occlude  the  lumen  but  not  divide  the  inner 
coats  of  the  vessel. f 

The  Ligature  at  the  Third  Portion^  Either  Side. 

The  Contiguous  Anatomy, 

The  Relations  of  the  Tuiitu  Portion  op  Subclavian  Artery,    (Gray*) 

In  front. 

Integument  and  superficial  fa.<^ia, 

Plfttysrna  and  deep  cervical  fascia. 

External  jugular,  supra-scapular,  and  transverse  cervical  vein. 

Descending  branches  of  cervical  plexus. 

Subclavlus  muscle  and  supra- scapular  artdry  and  clavicle. 

Ahom,  Below. 

Brachial  plexua.  1  Subclavian  artery^  f  First  rib. 

Orao-hyoid*  )      third  portion.       f 

Br  h  Hid. 
Scalenus  niedius. 

The  linear  guide  to  the  operation  upon  this  portion  of  the  yesael  at  either 
eide'is  drawn  just  above  and  parallel  with  the  upper  border  of  the  clavicle, 
between  the  posterior  border  of  the 
aterno-cleido-mastoid  and  the  ante- 
rior border  of  the  trapezius  muscle, 
and  for  convenience  should  be  about 
four  inches  in  length  (Fig, '^11,  a). 

The  Muscular  Guides  to  the 
Arterg,  iSecond  and  Third  For- 
Hans, — The  second  and  third  por- 
tions of  the  vessel  have  no  direct 
superficial  muscular  guide.  The 
deep  muBcular  ^uide  is  the  outer 
border  of  the  gcalenua  anfcicus. 
The  posterior  belly  of  the  omo- 
hyoid, while  not  in  close  contact 
with  the  artery,  serves  an  import- 
ant puqiose  in  directing  the  atten- 
tion of  the  surge  on  to  the  artery.  Fio.  214,— Linear  truides  to  arteries  and  spinal 
TVio  mffio*^i'i^«  r.f  fKri   /^ii^A^  K.^T.r1n^  accessory  nerve,     a.  Snlx'lavian  arterv.     h. 

The  situation  of  the  outer  border         Kxternal  carmid.    e.  Facial,    d,  Temj^nnd. 
of  the  scalenus  anticus  is  well  in-         e.  Occipital    /.  Ijttigiml  artery. 
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♦  Medico-Cliirurgical  Transact  ion ti,  val.  Irxi,  1897. 
f  Annals  of  Surgery,  April,  1898,  p.  540. 
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dicated  by  the  lower  part  of  the  posterior  horder  of  the  sterno-eleido- 
mastoid*  provided  the  kitter  muscle  be  not  uncommonly  developed.  The 
junction  of  the  iuQer  two  inchee  of  the  clavicle  with  its  outer  portion  is 

a  far  more  unvary- 

SUPRA-SCAPiJLAR  VESSEL S 
/      Si^BCLAVtAN  AmiRf 


VUmSVlRSAUS  COIU  ARTERY 


OMO'HYOfD  MUSCL€ 
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THAPZZtUS  MUSCU^  >, 

BRACMiAL  PUXUS 

CLAViCL£{cUT] 


oivmiomscu 
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Fig.  215.— Anatomy  of  the  third  tiortioii  of  the  right  subclft- 
Tian  and  right  axillary  arteries. 


ing  indication  of  the 
approxitnate  deep  lo- 
cation of  the  outer 
border  of  the  sca- 
ienus  anticus  than 
is  the  posterior  bor- 
der of  the  sterno- 
cleido- mastoid  mus- 
cle (Fig.  215), 

The  Bf^ny  Guide, 
^The  tubercle  on 
the  first  rib,  into 
which  the  scalenus 
antieus  is  inserted,  is 
the  bony  guide  to 
the  vessel  here,  the 
artery  being  directly 
behind  it.  As  al- 
ready stated  t  the  tubercle  varies  considerably  in  its  physical  characteristics. 
The  Operatiun.  Third  Poriio?L^'Phce  the  patient  on  the  back  with 
the  shoulders  elevated,  head  bent  backward  and  turned  to  the  opposite 
side.  Draw  the  shoulder  of  the  corresponding  side  firmly  downward  to 
the  side  of  the  patient,  and  retain  it  in  that  position.  Compress  the  ex- 
ternal Jugular  vein  above  the  clavicle  long  enough  to  cause  its  distention, 
thereby  indicating  its  exact  situation.  The  integument  is  drawn  evenly 
downward  and  incised  upon  the  clavicle,  and  it  will,  when  allowed  to  retract* 
carry  the  incision  upward  to  its  proper  situation^ — half  an  inch  above  the 
clavicle  (Fig.  *^14,  a) ;  divide  the  superficial  fascia  and  platyama  on  a  director, 
being  careful  not  to  sever  the  external  jugidar,  which  can  be  either  pulled 
aside  or  divided  between  two  ligatures.  The  supra-scapular  and  transverse 
cervical  veins  should  be  treated  in  the  same  manner.  The  omo-hyoid  is 
now  sought  for  and  drawn  upward,  if  necessary,  and  the  supra- scapular 
artery  avoided. 

The  deep  cervical  fascia  is  torn  asunder  by  the  director,  and  the  outer 
border  of  the  scalenus  antieus  felt  for  on  a  line  with  the  outer  margin  of 
the  sterno-clei do- mastoid,  if  the  latter  have  not  been  divided  ;  if  so,  it 
should  be  located  as  described  under  the  iiead  of  Muscular  Guides  to  the 
Second  and  Tliird  Portion?  of  the  Artery  (page  171 ).  If  the  head  be  turned 
forcibly  to  t!ie  opposite  e^idu,  the  !?calcniis  antieus?  will  be  made  tense  and  more 
prominent.  \Vlu.^n  found,  the  musicle  is  followed  downward  along  the  outer 
horder  to  the  tuliercle  of  the  first  rih,  immediately  behind  which  the  pu liga- 
tion of  the  artery  is  felt.  The  vctisc^l  h  now  carefully  exposed  and  the 
needle  passed  from  before  backward  (Figs,  *^15  and  *31(i).    Great  caution 


THE  LIGATURE  OF  ARTERIES. 


na 


should  be  taken   not  to  interfere  with  the  Bubclavian  vein,  which   lies  in 
front  of  and  on  a  lower  plane  than  the  artery- 

The  Fallacies* — ^The  sterno-cleido- mastoid  musele  may  have  an  nnusiial 
breadth  of  origin  from  the  clavicle,  thereby  causing  the  incision  to  be  made 
too  far  posteriorly.  Attention  to  the  clavicular  measurement  {two  inches 
from  the  eternal  end)  will  prevent  this  error.  The  tubercle  on  the  anterior 
snrface  of  a  transverse  process  of  one  of  the  lower  cervical  vertebrae  may 
be  mistaken  for  the  tubercle  of  the  first  rib.  This  mistake,  however,  is 
easily  rectified  by  remembering  that  the  first  rib  extends  downward  and  out- 
ward, and  that  neither  pulsation  nor  the  outline  of  the  scalenus  anticus  is 
found  contiguous  to  a  transverse  process.  The  tubercle  of  the  first  rib  may 
be  absent,  then  the  muscular  insertiou  into  the  rib  must  be  relied  upon  as  a 
guide  to  the  vessel. 


STtRNQ-MASTOm  M 

StmCiAVtAN  A 

SCALENUS  ANT.  M. 


y'  -SRACHtAL  ftF/US, 

PLATYSMA   M, 


Fio.  216.— SiibdaviHii  an.l  exit  ruul  lun^tid  arteries. 

The  artery  may  perfonito  the  scalenus  anticus  or  pass  in  front  of  It,  the 
vein  being  behind  the  muscle.  It  may  rest  on  a  cervical  rib  and  be  located 
higher,  and  be  more  prominent  for  this  reason.  It  may  extend  an  inch  or 
80  above  the  clavicle  or  lie  behind  it.  The  scapnlar  arteries  may  come  from 
the  third  portion  instep  of  the  thyroid  axis. 

The  artery  may  be  in  front  of  the  rtiberele  and  the  vein  behind  it  The 
pulsation,  as  well  as  the  auatomical  appesirances^  will  determine  the  inter- 
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change  of  sihiations.  The  inner  cord  of  the  brachial  plex\is  may  be  mis- 
taken for  the  artpry. 

The  Ri'iittHii, — Of  270  cases,  142  died;  254  were  done  before  asepsis, 
with  137  deaths;  144  were  for  aneurism,  Gl  died;  99  for  hjemorrhage,  70 
died;  11  for  tumor,  G  died.  Of  22  done  under  a&epsit*,  5  died;  17  for 
aneurism,  5  died;  5  for  ha?morrhafre»  none  died. 

The  Lifjainre  of  the  Second  Portion.— The  linear  and  muscular  guides 
are  proetieally  similar  to  those  of  the  preceding  portion. 

Th e  Con i igu ous  A ti aiomij. 

The  Relations  op  Second  Portion  op  StmcLA\*tAK  ARTEav.    (Gray,) 

In  frmtt. 

I Tj tegument  nnd  superficinl  ftiscia. 

Platysma  mid  de^p  cervical  fascia, 

Sterno-nmsloiiL 

Scale tuis  anticus. 

Phrenic  norve. 

SubcIariaTi  vein. 
Ahoi^e,  J  Subclavian  artery,  f  Bdow, 

Brachial  plexas.  f     aecond  portion,     f  PltHira, 

Br  html 

Pleura  ami  middle  sealenus. 

The  Operation. — The  steps  essential  to  arrive  at  the  proper  she  in  this 
instance  are  not  varied  from  those  given  for  the  third  portion  until  the 
outer  border  of  the  scalenus  antieu!=i  it*  well  determined  ;  the  phrenic  nerve 
and  subclavian  vein  ^rhould  then  lie  pushed  aside  and  the  muscle  divided 
(Figs.  2 Of)  and  213),  when  the  retraction  of  its  fibres  will  expose  the  artery 
to  view.  The  needle  is  then  passed  as  before,  closely  hugging  the  artery  to 
avoid  the  pleura  below  and  posteriorly. 

The  Results.— Ot  16  cases,  10  died;  of  13  before  asepsis,  9  died;  of  9 
for  aneurism,  5  died;  of  1  for  haemorrhage,  all  died.  Three  were  done 
under  asepsis  for  h fern orrh age,  with  1  deatb. 

Ligature  of  the  Vertehral  Artery  —The  vertebral  artery  is  rarely  tied. 

The  Anutomn'td  Foiufs.^The  vertebral  artery  arises  from  the  upper  and 
back  part  of  the  tirst  portion  of  the  subclavian  artery  close  to  the  inner 
border  of  the  anterior  scalenus  muscle,  jiasses  directly  upward  along  the 
anterior  surface  of  the  vertebral  column,  and  enters  the  foramen  in  the  trans- 
verse process  of  the  sixth  cervical  vertebra.  It  then  ascends  through  the 
foramina  in  the  transverse  processes  of  all  the  vertebr®  above  this,  inclining 
outward  and  upward  between  the  transverse  process  of  the  axis  and  atlas, 
and  finally  runs  in  a  deep  groove  on  the  upper  surface  of  the  posterior  arch 
of  the  atlas,  and  ascending  pierces  the  posterior  occipito^utloid  ligament. 

The  Contiguovs  Anatamy. 

Thk  Rslations  op  the  Vertkbral  Arterv.    (Gray.) 
In  front. 
Internal  jugulur  vein  and  lis  sheath. 
Inferior  thyroid  artery. 
Thoracic  duct  (left  side). 

Aponeurosis  h«'twcen  langtis  c^HU  and  the  ncAlenus  antieus. 
Vertebral  vein. 
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Outer  sidt., 
ScaldnuB  anticus. 


)  Vertebral } 
i    artery.     ( 

lit  hind. 
Cerncal  nerves. 
Vertebrttl  column. 


Inner  aidB. 
Lungus  colli« 


The  linear  guide  to  the  arturj  in  the  first  situation  is  drawn  from  the  junc- 
tion of  the  inner  fourth  with  the  outer  three  fourths  of  the  clavicle  to  the 
posterior  border  of  the  mastoid  process-  This  vessel  has  deep  muscular  and 
,  bouy  guides,  llie  deep  muscular  guide  is  the  inner  border  of  the  scalenus 
aticus,  because  the  artery  lies  between  it  and  the  longus  colli.  7'he  tuber- 
'de  on  the  transverse  process  of  the  sixth  cervical  vertebra  is  the  direct  bony 
guide  to  t!ie  vesaeL  The  vessel  enters  this  process  at  a  point  just  below  the 
tubercle  and  the  inner  border  of  the  scalenus  anticus. 


FlQ.  217.— The  common  carotid,  vertebral,  inf.  thyroid,  and  facial  arteries. 

The  vertebral  artery  can  he  ligatured  at  three  situations :  \,  before  enter- 
ing the  vertebral  canal;  2,  between  the  atlas  and  axis;  3,  between  the  atlas 
and  the  occipital  bone.  At  the  first  sitoation  about  an  inch  and  a  quarter 
in  length  of  the  vessel  ia  available  for  ligaturing.  The  artery  can  be  tied 
at  the  first  situation  through  an  incision  made  either  behind  or  in  front  of 
the  stern o-mastoid.     The  former  is  practiced  more  frequently. 

The  Operation  at  First  Situation,-^Vk\t\\  t[\e  shoulders  raised  and  the 
head  turned  lo  the  opposite  side  as  in  ligature  of  the  subclavian,  an  incision 
four  inches  in  length  is  made  through  the  superficial  tissuesalong  the  poste- 
rior border  of  the  sterno-mastoid  down  to  the  clavicle.  This  incision  is 
carried  carefully  down  to  the  deep  cervical  fascia,  which  is  cautiously  divided* 
The  jugular  vein  in  i\s  sheath  and  the  sterno-mastoid  are  drawn  gently  to 
the  outer  side,  and,  if  necessary,  the  size  of  the  wound  is  incretised  by  a  sufii- 
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cient  diviaioii  of  the  fibers  of  the  clavicular  attachment  of  the  sterno- mastoid 
miisele  (Fig,  217).  TJie  deep  connective  tissue  is  separated  with  a  blunt 
iustrumeot,  and  the  interval  between  the  gcalenus  anticns  and  the  longus 
colli  muscles  is  songht  for.  The  head  is  now  ilexed  sufficiently  to  permit 
the  borders  of  the  wound  to  be  drawu  widely  tapait;  <leeper  structures  are 
carefully  drawn  asunder,  and  the  tubercle  of  the  sixth  cervical  vertebra  is 
located,  below  which  the  pulsations  o(  the  artery  can  be  felt.  The  artery 
is  exposed,  and  the  needle  is  passed  from  within  outward.  The  inferior 
thyroid  artery,  vertebral  veins,  and  the  thoracic  duct  on  the  left  side  are  in 
front  of  the  artery  ami  should  be  carefully  avoided.  An  incision  at  the  ante- 
■  rior  border  of  the  stereo-mastoid  alfords  ioadequat^  access  to  the  vessel, 
I  The  Premution, — In  exposing  the  vessel  caution  is  exercised  to  prevent 

nnneees8Jiry  injury  of  the  syrupathctic  nerve,  thus  avoiding  as  much  as  possible 
the  moditicatioTi  (contraction)  of  the  corresponding-  pupil.  It  is  proper  to 
say  that  contraction  of  the  pupil  is  so  certain  to  follow  ligature  of  the  vessel 
that  its  occurrence  is  regarded  as  evidence  of  successful  ligation. 

Mr.  Alexander,  whose  experience  in  tying  these  vessels  on  the  living  sub- 
ject is  greater  than  tliat  of  any  other  surgeon,  describes  his  metliod  of  oper- 
ating in  the  following  language  :  ''  An  incision  three  or  four  inches  long 
is  made  in  an  upward  and  outward  direction  along  the  hollow  which  exists 
between  the  scalenus  anticus  and  the  sterno- mastoid  muscles.  The  incision 
should  begin  just  outside  and  on  a  level  with  the  point  where  the  external 
jugular  vein  dips  over  the  ^ilgt  of  the  sterno- mastoid  muscle,  or,  if  the  vein 
ia  invisible,  about  half  an  inch  above  the  clavicle.  The  external  jugular  vein 
is  drawn  inward  with  the  sterno-nuistoid  muscle.  The  connective  tissue 
now  appearing,  the  wound  is  opened  by  a  blunt  director,  until  the  scalenus 
anticus  muscle,  the  phrenic  nerve,  and  the  transverse  cervical  artery  are  seen. 
It  can  not  be  too  well  remembered  that  the  pleura  is  at  the  inner  side  of  the 
wound,  while  l>elow  lies  the  subclavian  artery.  It  is  now  only  necessary  to 
separate  the  edges  of  the  scalenus  anticus  and  the  longus  colli  muscles  to  see 
tlie  vertebml  artery  lying  in  the  space  between  them.  The  artery  is  gener- 
ally completely  covered  by  the  vein,  which  is  drawn  asiile  and  the  artery  is 
tthen  ligatured."' 
At  ike  second  siiua^ion  the  artery  lies  in  a  triangular  space  formed  by 
the  ref^tus  posticus  major  and  superior  and  inferior  ohlifjue  muscles.  It  is 
covered  by  the  rectus  posticus  major  and  the  complcxus  muscles. 
Tk$  Opemdon  at  Second  Situation, — With  the  head  turned  to  the  oppo- 
site side  and  inclined  forward,  make  an  incision  three  inches  in  length 
Wong  the  fK>sterior  border  of  the  sterno- mastoid,  beginning  half  an  inch  below 
the  mastoid  process.  A  second  incision  is  then  made,  beginning  at  the  upper 
fourth  of  the  first  one  and  carried  backward  and  downward  one  inch.  The 
spleniua  muscle  appears  as  soon  as  the  integument  and  fascia  are  divided  and 
puUed  aside.  Tlie  iibro- muscular  structure  of  the  spleuiue  is  divided,  its 
borders  separated,  the  layer  of  fat  that  now  appears  is  pushed  aside  by  the 
finger  or  handle  of  the  scalpel,  and  the  vessel  is  seen;  its  branches  are  drawn 
aside  together  with  those  of  the  sef*ond  cervical  nerve,  the  artery  isolated, 
and  the  needle  paitstHl  from  without  inward. 
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At  the  third  sit  tf  at  ion  the  iacisioris  are  the  same  as  in  tlio  preceding 
method,  except  that  the  first  one  begins  half  an  inch  above  the  mastoid 
process  instead  of  half  an  inch  below  it.  The  skin,  fascia,  and  splenitis  are 
divided  aa  before,  the  occipital  artery  appears  at  the  upper  angle  of  the 
wound,  and  is  held  aside ;  divide  the  aponeurosis  and  cellular  tissue,  sep- 
arate the  wound  borders,  enter  the  triangle,  separate  the  fatty  tissue,  and 
the  artery  will  be  exposed.     Pass  the  needle  from  behind  forward, 

7'he  Ffr!laci/.—T\\e  vertebral  arteries  may  enter  the  transvei'se  processes 
of  the  fifth  cervical  vertebra,  instead  of  the  sixth. 

The  EesuU,<. — These  vessels  have  been  ligatured  forty-two  tinies,  in  thirty- 
six  of  which  three  died ^one  each  from  Inemorrhage,  embolism,  and  pleurisy. 
When  done  for  the  cure  of  epilepsy,  about  twenty  per  cent  were  benefited, 
some  of  which  it  is  claimed  ultimately  recovered.  The  permanent  benefit 
derived  thus  far  in  such  cases  has  not  been  sufficient  to  warrant  the  adoption 
of  this  measure  for  the  treatment  of  epilepsy,  and  Dr.  Alexander  himself  has 
ceased  to  advocate  it  for  this  purpose. 

Ligature  of  the  Internal  Mammary  Artery. — ^The  internal  mammary  artery 
18  ligatured  mo«t  frequently  in  conoectiou  with  operations  on  the  riba. 

The  Anatomical  Poiuts. — The  internal  mammary  arises  from  the  first 
portion  of  the  subclavian.  It  descends  behind  the  internal  jugular  and  sub- 
clavian veins  to  the  inner  surface  of  the  anterior  wall  of  the  chest,  lying 
beneath  the  costal  cartilages  and  about  half  an  inch  from  the  margin  of  the 
sternum.     It  tini  be  ligatured  in  any  of  the  five  upper  intercostal  spaces. 

The  Linear  Gnide^ — A  line  parallel  with  and  located  about  half  an  inch 
to  the  outer  side  of  the  sternum  is  a  fair  linear  indication  of  the  course  of 
the  artery.  At  this  situation  the  vessel  is  midway  between  the  borders  of 
the  costal  cartilages.     It  has  no  muscular  guide. 

The  Operation, — Make  an  incision  two  inches  in  length  along  the  upper 
border  of  a  costal  cartilage  and  rib.  The  integument,  fascia,  und  pectoralis 
major  muscle  are  divided  down  to  the  intercostal  muscles.  Beneath  the  in- 
tercostal, surrounded  by  the  connective  tissue,  the  artery,  accompanied  by 
the  venie  comites,  will  be  found.  The  vessel  is  isolated,  and  the  needle  care- 
fully passed  to  avoid  penetrating  the  pleura.  If  the  vessel  be  tied  in  the 
uppermost  intercostal  space,  a  .*?ingle  vein  will  attend  it. 

Ligature  of  the  Inferior  Thyroid  Artery* — The  inferior  thyroid  artery  is 
ligatured  in  operations  on  the  thyroid  body. 

The  Anaiofnicai  Foiats. — The  inferior  thyroid  arises  from  the  thyroid 
axis,  and  pai?ses  in  a  somewhat  irregular  course  upward  and  inward  behind 
the  sheath  of  the  common  carotid  and  internal  jugular  vein  to  the  thyroid 
body.  It  pifcsses  in  front  of  the  vertebral  artery  and  the  longus  colli  mus- 
cle. The  middle  cervical  ganglion  rests  upon  it  The  recurrent  laryngeal 
nerve  and  the  thoracic  duct  at  the  left  side  should  be  carefully  avoided. 

The  Contiguous  Anatomt/. — In  front,  the  common  carotid  sheath  and 
its  contents,  and  the  sympathetic  nerve ;  behind,  the  recurrent  laryngeal 
nerve,  the  cnsophagus,  and  the  vertebral  artery  ;  at  the  left  side,  if  low  in 
the  neck,  carefully  avoid  the  tliomcic  duct. 

The  linmr  guide  to  the  operation  is  located  along  the  anterior  border  of 
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the  sterno-mastoid,  as  for  ligature  of  the  common  carotid.  An  approximate 
boHi/  guide  to  the  vesstsl  is  the  body  of  the  fifth  cervical  vertebra,  oppositt* 
to  which  the  artery  enters  the  thyroid  structure. 

The  Operation. — Make  an  incision  three  inches  in  length  along  the  inner 
aide  of  the  sterno-mastoid,  as  for  ligature  of  the  common  carotid.  The  car- 
otid sheath  and  its  contents,  along  with  the  sterno-mastoid,  are  drawn  out- 
ward and  the  artery  is  found  behind  the  carotid,  running  inward  near  the 
body  of  the  fifth  cervical  vertebra  (Fig.  217).  The  needle  is  passed  from 
within  outward,  carefully  avoiding  the  recurrent  laryngeal  nerve. 

The  Fallacies, — The  vessel  may  be  double  or  absent ;  it  may  arise  from 
the  vertebral  or  common  carotid. 

The  RmtiUs, — The  results  are  excellent,  as  oo  dangers  attend  the  liga- 
turing other  than  those  incurred  by  the  ntanipulation  necessary  to  reach  the 
vessel. 

Ugatuie  of  the  Axillary  Artery. — The  axillary  artery  is  ligatured  for 
rupture  and  for  cure  of  anetirinui  more  often  than  for  any  other  reasons. 

The  Anatojniml  Foinis. — The  axillary  artery  begins  at  the  lower  bor- 
der of  the  first  rib  and  extends  to  the  lower  border  of  the  tendon  of  the 
latissimus  dorsi.  It  gives  origin  to  numerous  branches  and  is  intimately 
associated  with  the  brachial  plexus.  This  artery  may  be  tied  at  three  situa- 
tion^^ly  above  the  pectoralis  minor;  2,  behind  ;  3,  below  that  omscie  (Fig. 
215).  The  first  and  last  sitnations,  however,  are  the  only  ones  at  which  the 
vessel  can  be  practically  secured  without  ligature  of  collateral  branches. 

The  Contiguous  Ana  to  my. 

Tab  Relations  of  the  First  Portion  of  the  Axiiliry  Artery.    (Gray.) 

In  front. 
Pectoralis  major. 
Cosio-eorftcuid  membrane. 
External  atitenor  ihorftt'ic  nerve, 
Acroriiici-thorajcic  and  et^phalic  veins, 
i     Axillary 
^       artery, 


Outer  aids, 
Braclii&I  plexus. 


Jnner  Mt'de, 
Axillary  vein. 


first  portion. 

Behind. 

First  int'eroostal  space,  and  intereoslAl  muscle. 

Second  and  thiFrl  serration  of  serratiis  ma^us. 

Posterior  and  internal  anterior  thoracic  nerve. 

Th«  First  Portion. — There  is  no  linear  guide  to  the  vessel  at  thia  por- 
tion. The  linear  (/uide  to  the  operation  is  loc^ited  about  half  an  inch  below 
the  lower  border  of  the  clavicle,  extending  from  within  an  inch  or  so  of  the 
sternal  extremity,  outward  three  or  four  inches. 

The  muscular  guides  are  superficial  and  deep.  The  former  is  the  space 
between  the  contiguous  bonJers  of  the  deltoid  and  pectoralis  major  nuiscles. 
The  latter  is  the  pectoralis  minor,  its  upper  border  indicating  the  tirst  por- 
tion, etc.,  as  before  stated.  The  vessel  is  rarely  tied  at  this  point  on  account 
of  the  great  «lepth  and  the  nearness  to  the  seat  of  ligature  of  collateral 
branches.     The  third  portion  of  the  subclavian  is  tied  instead. 
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^pecroRAus  ktAjoR.mtoeo  m  couftst  or  neeRs 
f  wwf »  CORD  or 

BPI^CHtAL  PLEXUS 


TtfOfiAac 

eRAUCH 

]\Dr£P  FASCIA  (COSTO- 
\C0RAC0ID   MEi>4BRANe) 

^CROER  or  PECTORAL  IS  kUNOR. 


FiQ,  218. — Ligature  of  axillary  artery;  first  portion. 


I 


The  Operation.—VltiQe  the  jjatierit  upon  the  back,  with  the  head  turned 
to  the  opposite  side;  elevate  the  shoulder,  aud  carry  tlie  arm  a  little 
distance  from  the  side  of  the  chest  Make  an  incision  about  four  inches 
in  length  on  the  linear  guide  through  the  integument,  fascia,  ami  pla- 
tvisma;  eepanite  the  fibers  of  the  pectoralis  major  from  Ihe  deltoid,  or 
divide  those  of  the  former  muscle  the  full  length  of  the  wound  (Fig.  218) ; 
tear  apart  the  cos  to- 

coraooid  fascia  at  ^pecroRAus ktAjoR.mtDeo  m couRst  orneeRs  ,c£PHAut  vvn 
the  upper  border  of 
the  pectoralis  minor 
muscle ;  bring  the 
arm  to  the  side  to 
relax  this  muscle, 
which  is  then  drawn 
outward  ;  displace 
the  areolar  tissue 
carefully  with  a  di- 
rector, then  the  vein 
will  be  seen,  which 
should  be  carried 
downward  and  in- 
ward with  a  blunt 
hook,  and  the  artery 
will  be  noticed  beneath  it  and  in  close  contact  with  the  inner  cord  of  the 
brachial  plexuSt  which  lies  to  its  outer  side  and  above.  The  needle  is  tlien 
passed  from  below  upward.  The  cephalic  vein,  which  empties  into  the 
axillary  vein,  should  bo  cautiously  avoided,  as  it  passes  between  the  borders 
of  the  pectoral  and  deltoid  muscles  to  its  termination. 

The  Fallacies. — The  inner  cord  of  the  brachial  plexus  may  be  mis- 
taken  for  the  artery*  If,  before  tightening  the  ligature,  pressure  be  made 
upon  the  vessel,  and  the  effect  upon  the  radial  pulse  noted,  this  fallacy  is 
eliminated. 

The  vessel  may  be  reached  through  an  incision  carried  between  the  del- 
toid and  pectoral  muscles  about  three  inches  in  length,  which  should  con- 
nect with  the  one  previously  made  at  the  lower  border  of  the  clavicle.  The 
fat  and  cellular  tissue  can  then  be  removed  or  displaced,  as  in  the  previous 
instance. 

The  Bestdts^—^Q  definite  records  are  given  of  the  results  of  this  op- 
eration. 

The  Second  PortwrL — The  artery  can  be  ligatured  at  this  situation 
through  the  preceding  incision,  or  through  the  space  created  by  separation 
of  the  contiguous  borders  of  the  deltoid  and  pectoral  muscles.  The  pec- 
toralis minor  is  exposed,  pulled  downward,  artery  isolated,  collateral  branchei 
tied,  and  main  vessel  ligatured  in  the  usual  manner. 

Ligature  in  the  Third  Position, —  The  linear  guide  to  the  artery  at  this 
portion  is  a  dotted  line  extending  upward  into  the  axilla  corresponding  to 
the  junction  of  the  anterior  and  middle  thirds  of  this  space  (Fig.  219), 
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The  Contiguous  Anatomy, 
Thb  Relations  of  the  Third  Portion  of  the  Axillary  Artery.    (OeayA 

In  front 
Integument  iitid  fmscia. 
Pef.'toriilis  major. 
Iiiuer  head  of  the  roetliate  nerve* 


Outer  side. 
Coraco-brachialis, 
Median  uerve, 
Musculo-cutaneotis  nerve. 


(thi 


'( 


Inner  tfidt. 
Ulnar  nerve. 

Internal  cutaneous  nexre. 
Axillary  vem. 


ry 
artery,         . 
third  portion,  5 
Bthind, 
Subscapul&ris  muscle. 

Tendons  of  latissinm.'j  dorsi  and  teres  major, 
Mu&c'ulo-3piral  and  circutnllex  nerves. 

The  Muscular  Guide. — The  ineer  border  of  the  coraco-bracbialis  muscle. 

The  Operation  (Fig.  2H>).— With  the  arm  abducted  and  rotated  out- 
ward, make  an  iucision  three  inches  in  length  along  the  inner  border  of  the 
coraco-brachialis  muscle  in  line  of  the  arterial  pulsation,  observing  that  ita 
center  be  placed  above  the  anterior  fold  of  the  axilla,  cautiously  divide  the 
guperimposed  tissues^  draw  the  median  nerve  and  the  axillary  vein  to  the 
inner  side,  and  pass  the  needle  from  within  outward. 

The  FaUacies, — Large  branches  may  be  given  off  from  the  axillary  at 
this  situation,  which  will  confuse  the  operator  as  to  the  identity  of  the  ves- 
BeL  Pressure  made  upon  the  vessel  with  the  fingers  prior  to  the  tightening 
of  the  ligature  will  determine  the  influence  of  pressure  on  the  circulation 
beyond.     A  nerve  may  be  mistaken  for  the  artery. 

The  RettuUs. — The  results  are  favorable,  since  the  operation  implies  in 
itself  no  particular  danger  to  the  patient. 

Ligature  of  the  Brachial  Artery*— The  exposure  to  injury  of  the  bra- 
cliiai  artery  calls  for  frequent  ligaturing  of  this  vessel. 

The  Anatomical  Points.— The  brachial  artery  extends  from  the  lower 
border  of  the  tendon  of  the  latissitnus  dorsi  to  about  an  inch  below  the  bend 
of  the  elbow  joint,  and  is  closely  associated  with  the  veins  and  nerves  of 
the  arm. 

The  Contifiuons  Anatomy. 

The  fiELATioNS  of  tue  Bracoial  Artery.    (GbayO 
In  frrmt. 
Jnteg^uinent  and  fascia. 
Bicipital  fastiia,  median  basihe  vein, 
Median  nerve. 
Outer  aide. 


Median  nerve  (above). 
Coraco-braehialis. 
Biceps. 
Vena  comec 


\  Bracliial  ^ 
(    artery,    i 


Behind, 

Trice[is. 

Musculo- spiral  nerve. 
Superirir  pr-ifiinda  artery. 
Coraci>braoh  ial  is. 
Bmclitalis  anticns. 


Inner  side. 
Internal  entaneous  and  nlnar 
Median  nerve  (below), 
V«nfl  comes. 
Basilic  vein  (upper  half). 


nerve.  H 
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don*    The  brachial  artery  may  be  ligatured  at  three  situations — at  its  upper, 
middle,  and  lower  thirds. 

The  Operation^  Upper  Third, — Ahduct  the  arm  and  rotate  it  outward. 
Make  an  incision  about  three  inches  in  lejigth  along  the  inner  border  of 


^ 


-.r:*.>^ 


m. 


HilM^fTI^S 


Pig.  220. — Transverse  section  of  right  ariii  at  axilla. 

^.  CerihftlicTein*  ^.  Pectumtis  irmjor.  i\  Biceps  temlon.  />.  MiisfukHcuiaiieous  nerve, 
E,  Iniernal  cutaner^ue  nerve.  F.  Median  nerve,  6\  Uasilic  vein.  //,  Braehial 
arterj.    L  Ulnar  nerve.    J.  Brachial  vein.    A",  Musculu-?^|»i nil  nerve, 

the  coraco-brachialis  muscle.  The  artery,  heing  very  ^iiperfitia!,  is  quickly 
reached  (Fig.  220),  The  median  nerve  is  drawn  to  the  outer  side,  and  the 
ulnar  nerve  and  basilic  vein  to  the  inner  side;  separate  the  artery  from  the 
vein,  and  pass  the  needle  fnmi  witliin  outward. 

The  Operation^  Middle  Third,^Vhvt'  the  ann  as  before.  Make  an  in- 
cision three  inches  in  length  along  the  inner  side  of  the  biceps  muscle  (Fig. 
219,  a).  The  median  nerve  k  found  lying  upon  and  a  little  to  the  inner  side 
of  the  vessel  (Fig.  '^*^1),  Push  it  aside,  isohite  the  artery  from  the  venie 
comites,  and  pa?s  the  needle  in  the  same  tlirt^'tion  as  before. 

The  Operation,  Lower  Third  (Fig.  222,f). — Alxluet  the  arm  and  supinate 
the  forearm.  Coraprei?s  the  arm  above  to  distend  the  median  basilic  vein. 
Make  an  incision  ahout  three  inches  in  lentrth  along  the  inner  border  of  the 
tendon  of  the  hieepB;  draw  a>ide  the  me<lian  basrihc  vein,  and  the  artery 
will  be  felt  pukating  beneath  the  bicipital  fas^cia.    A  Buitable-sized  opening 
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is  now  cut  through  this  fascia  ( Fig.  223,  E),  the  foreanu  partially  flexed,  the 
veasel  separated  from  its  veins,  and  the  needle  passed  from  within  outward. 
The  importance  of  the  bicipital  fascia  in  connection  with  flexion  and  pro- 
nation of  the  forearm  should  limit  as  much  as  po&gible  any  destructive  inter- 
ference with  it. 

The  FaUucies^^^The  arteries  of  the  forearm  may  come  from  the  axil- 
lary, or  the  brachial  may  bifurcate  high  up,  thereby  increasing  the  number 
of  the  large  vessels  in  the  arm.  This  fact  is  determined  by  the  com  para- 
tive  size  of  the  brachial,  and  tlie  inflyenee  of  pressure  on  itd  circulation  at 
the  distal  side  of  the  proposed  ligature.  The  brachial  artery  may  run  behind 
the  inner  condyle  along  with  the  ulnar  nerve.  If  the  artery  be  not  in  its 
normal  site,  deep  pressure  on  the  arm  may  detect  arterial  pulsation  else- 
where, which,  together  with  the  effect  of  the  pressure  on  the  circulation  be- 
yond, will  determine  the  size  and  site  of  the  vessel.  Eadi  of  the  pro- 
funda branches  has  been  mistaken  for  the  main  vessel.  The  incision  at  the 
upper  two  thirds  may  be  made  too  far  inward,  causing  the  surgeon  to  mis- 
take the  ulnar  for  the  median  nerve.     If  the  forearm  be  flexed  and  gentle 


Pi«.  221. — Transverse  section  of  ripht  arm  at  the  raidflle  third. 

A,  Sujierior  profunda  ort«ry  and  veins.  B,  Most^uhi-^pirnl  nerve.  C.  Cephalic  vein. 
J9.  Musculo-c'utanfOMs  nerve.  £.  Branhiiil  arterv  and  veit]S>  F.  Mediun  nerve. 
(?.  Internal  cutaneous  ni*rve.     77.  HitsiUc  vein.    /.  Ulnar  nerve. 


upward  traction  be  made  upon  either,  the  course  of  the  nerve  will  be  deter- 
mined, and  the  danger  of  this  will  be  easily  avoided. 

The  median  nerve  may  pasd  behind  the  artery  instead  of  in  front  of  it; 
then»  if  the  circulation  from  above  be  obstructed,  the  artery  may  escape 
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BRACHIAUS  ANTiCVS  M.' 

MUSCULOCUTANEOUS  N.- 

SUPINATQB  LONGUS  M,- 

T£HDQNOF  BICEPS.- 


OPERATIVE  SUROEKY. 

1                 ^^                      ^ 

l^lv/'       4 

"BBACmt  A  a  VBi^COMlTBS. 

HJIVi " 

^MEDIAN  N, 

RejDPfr^L  FASOiA, 

kMEDlANdAStUC  V, 

'"'m^^^'^ 

»fivn  Cl/rAW   N. 

dj 


RADIAL  A.  WiUi  VENJ^  COMITESA 
RADIAL  W-J 

supimroR  LOf^us  mA 

PRONATOn  RADII   TERES  M.\ 
FLEXOR  CARPI  BADIAUS  ML-l 


a 


XfLEAORSuaumsDrnTM, 

I ReXOW  UARFt  ULNARtS  /Vt 
ifLEKm  PPOFUNDUSDfGJl  ML 
hULHAR  A. 
-ULNAR  N. 


RAQfALAWtTH  VEH^  COMITES.- 
RADIAL  /V.^ 
FLEJ(OR  LONGUS  POLUC/S  Mj 
SUPmTOR  LONGUS  M,\ 
TENDONOr  FLEXORCARPt  RADlALiSA 


'^' 


.ULNAR  N, 
-ULNAR  A, 

-FLEXOR  SUBimS  QIGIZ  M. 
'FLEXDR  CARPI ULHARIS  M. 


RAOtAL  A. 
T£NOON  OF  FLEXOR  CARPi  RADtALtS. 

Exrmossis  a/md  prm  i 

INTERNODIi  PQLUCiS,   \ 
SUPERFICIALIS  ¥OLM  A 


llLHAR  N. 

.ULNAR  A. 
I' A^L  ANNULAR  LfG. 
.  TENDON  OF  FlEX,CARRULNARlS 
-PtSfFORM  BONE. 
-PALMARtS  BREVIS  M, 


Fio.  229.— Ltpn tare  of  mrlial  and  iiltmr  ftrC^riei, 
a.  b,  c.  Ligitlure  of  mdinl  nnd  ulnur  ni  iipppr  {ti\,  mi.Mle  [by  ami  lower  (r)  thirds  roepeo- 
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notice.     The  arterj  liot  infrequently  lieg  deeply  between  the  bruciiialis  an* 
ticus  and  biceps  muscles. 

Anomalous  muscular  slips  aod  unusual  muscular  development  may  ob- 
scure the  artery  in  its 


normal  course.  In 
such  instances  the  pul- 
sation will  determine 
the  location. 

Occasionally,  espe- 
cially in  female  sub- 
jects, when  the  upper 
extremity  is  markedly 
concave  on  its  outer 
surface,  due  to  an  uu- 
usual  length  of  the  in- 
ternal condyle,  the  pri- 
mary incision  may  be 
made  unintentionally 
to  the  outer  side  of  the 
vessel.  I  f .  ho wever»  it 
be  made  midway  be- 
tween  xheopircs  of  the 
bony  condyles,  this 
error  will  not  arise. 

The  Resum.— Of 
211  cases  of  ligature^ 
54  died;  of  189  before  asepsis,  for  hft^morrliage  and  traumatic  aneurism,  54 
died  ;  of  22  under  it:  15  for  htcniorrhage  and  7  for  aneurism,  all  recovered. 

Ligature  of  the  Radial  Artery.— The  radial  artery  on  account  of  the 
exposed  position  is  frequently  injured. 

The  Anatomical  Points. — It  arises  from  the  brachial,  is  an  apparent 
continuation  of  it,  and  is  sui>errieiul  in  its  entire  route. 

The  Contiguous  Anatomy. 

Tai  Relations  of  the  Radial  Artery.    (Gray.) 
2n  front. 
iBtegument— superficial  and  deep  fasciae. 
Supinator  1on|rii^, 
Inner  side, 

)  Badial  artery  i 
i    in  forearm.     > 
Behind, 
Tendon  nf  biceps. 
Supinator  brevis. 
Pronator  radii  teres. 
Flexor  subliinist  digitorum. 
Plexor  longijs  pollicis 
Prcfnator  quadra  I  us. 
Radius. 


Fig.  223. — Transven^e  betliMii  lui-.i^M  the  rijgM  elbow  joint. 

A,  R*wbal  nerve.  B,  Cepbalk'  vein.  C  External  cuta- 
netjus  nerve»  A  Median  vein.  J?,  Brachial  artery  and 
veins.  f\  BmUm  vein.  G,  In  t  em  at  rut  an  eons  nerve. 
JT.  Median  nerve.     /,  J.  Ulnar  nerve.     A'  Ulnar  vein. 


Pronator  radii  teres. 
Plexor  carpi  radialis. 


Oilier  side. 
Supinator  longus. 
R&dial  nerve  (middle  third). 
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The  linear  guide  (Fig.  222)  to  this  vessel  is  drawn  midway  (dotted  line) 
between  the  apiceii  of  the  bony  condyles  of  tlie  humerus  to  the  inner  side 
of  the  extremity  of  the  styloid  j process  of  the  radiiis. 

The  muscular  guide^  at  the  upper  jjortioii,  is  the  inner  border  of  the 
belly  of  the  supinator  longtis  muscle,  beneath  which  the  vessel  usuallj  liea. 
At  the  lower  portion  of  the  course  it  lies  at  the  inner  side  of  the  tendon 
of  the  same  muscle.  The  pulsation  of  the  vessel  at  the  wrist  is  the  best 
practical  guide  to  it  in  this  location.  In  fact,  it  is  only  when  abnormali- 
ties in  size  or  situation  occur  at  this  position  that  the  other  guides  are 
taken  into  serious  cnnsideratioti  in  the  living  subject,  and  under  these  cir- 
cumstances they  are  of  but  little  aid  to  the  operator.  This  same  statement 
will  apply  with  equal  force  to  all  arteries  that  are  similarly  associated  with 
the  superficial  structures  of  the  body. 

While  the  artery  may  be  ligatured  in  any  portion  of  its  course^  it  is,  how- 
ever, usually  ligatured  ai  three  situations— i\X  the  upper  and  lower  thirds, 
and  at  the  apex  of  the  styloid  process. 

The  Operation^  Upper  Third  (Fig.  222,  a), — Supinate  the  fore^irm;  press 
upon  the  arm  above  the  seat  of  operation  to  distend  the  superficial  veins  j 
make  an  incision  about  three  inches  in  length  along  the  linear  guide  to  the 
vessel.     After  going  through  the  fasciEe,  the  inner  edge  of  the  supinator 


Pi«,  224. — ^Transvenste  section  of  right  foreiirm  Ht  upper  tliinl. 

A,  Posterior  iat^rosseous  aerve.  B,  F,  Haclial  veins,  (\  Anterior  interosseous  vessels. 
D.  Hfidial  nerve,  E.  Radial  artery  nnd  veins.  (?.  Uhiar  vein.  //.  Median  oerre. 
/.  Ulnar  nerve.     J.  rinur  arterv  &nd  veins. 


longns  will  be  fonnd  extending  beyond  the  line  and  overlapping  the  artery; 
separate  and  pull  this  muscle  outward,  when  the  artery  will  be  seen  lying 
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between  its  veins^,  wiHi  tin  twrw  to  tho  Tn(]li\]  si<lo  (FifT^.  224  and  •225); 
i8o]aie  the  arter\\  and  pass  the  needle  frmn  without  invs'jird. 


Pio.  225. — ^Transverse  section  of  right  forearm  at  middle  third . 

A,  Anterior  interosseous  artery»  veins  and  nerve,  B.  Tend'>n  of  i^3ctptJ?>or  carpi  radialis 
iongior.  C,  Radial  nerve'  D.  Pronator  radii  tore*.  £.  Radial  artery  anti  attend- 
ing" veins.  F,  G.  Sup^rfirial  rftdial  veinii^  //.  Jfrdian  nerve.  /  Palmaris  lotigus, 
</.  Ulnar  artery^  vcin^,  and  nerve.  A'  SufnTficittl  ulnar  vein,  L.  Extensor  lf>ni:us 
pollicis« 

The  Operation,  Lower  Tln'ni,  fjiper  and  Loirer  Limits  (Fig,  222* /^  c).— 
At  these  sitimtious  the  vessel  is  very  superficial,  its  well -known  piilsatioti  be- 
ing the  best  guide  to  it.  With  the  arm  placed  as  in  the  preceding  position, 
make  an  incision,  in  either  instance,  two  inches  in  length  along  the  course 
of  the  vessel.  After  the  division  of  the  integument  and  fitsciae  the  artery 
will  be  seen  surrounded  by  loose  areolar  tissue,  accompanied  by  its  veins,  and 
lying  to  the  inner  side  of  the  tendon  of  the  supinator  longus.  Separate  the 
tissues  aod  ligature  the  artery,  passing  the  needle  from  the  nerve. 

The  Operatimi  at  Apex  ftf  Sfifhid  Proreiis  (Fig, 226). —At  this  situation 
the  vessel  is  found  iu  a  triangular-shajied  space,  bounded  internally  by  the 
tendon  of  the  extensor  primi  internodii  pollicis,  externally  by  that  of  the 
extensor  secundi  internodii  pollicis,  and  the  base  corresponding  to  the  apex 
of  the  styloid  process  of  the  radius.  If  the  thumb  be  forcibly  extended,  the 
outlines  of  the  space  will  be  well  marked. 

The  Operation. — Place  the  hand  midway  between  supination  and  pro- 
nation, and,  having  fiscertained  the  exjict  situation  of  the  tendon  of  the  ex- 
tensor primi  internodii  pollicis,  make  an  incision  near  to  its  outer  border 
about  an  inch  in  length ;  use  care  not  to  divide  the  superficial  veins.  The 
areolar  tissue  and  the  extensor  primi  internodii  pollicis  are  pulled  aside,  and 
the  vessel  found  somewhat  deeply  situatt^d.  The  needle  can  Ije  carried  in 
either  direction. 
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[inNDQHOFEniMSOR. 
\CARP!  RADiAU$  iWLIOR. 

RADtAL  N, 
limOOHOFEmHSOR. 

IjSBmmmTEPnooti  potuas 
Ems  pfm.tmnt.  POLL, 

WkDiAL  k, 

V  [CARP.RAD.  lONG. 
MDiAl  A. 

m DORSAL  /NTtP- 
OS5CDU5  M. 


The  Fallacies. — The  radial  artery  may  lie  upon  the  fascia  and  fiupiDator 
longus  instead  of  beneath  them ;  it  may  pass  over  the  extensor  tendons  of 

the  thumb  instead  of  beneath 
them.  The  artery  may  be  mis- 
taken for  a  radicle  of  the  radial 
vein.  The  latter  is  superficial, 
and  has  likewise  other  character- 
istics of  a  vein.  In  ligaturing  the 
vessel  at  either  of  the  last  two 
positions  sheaths  of  contiguous 
tendons  will  be  opened  if  incau- 
tious vigor  be  exercised. 

The  Results,— Dnring  the  late 
civil  war  the  radial  artery  w*as 
tied  twenty  times,  with  four  fatal 
results. 

Ligature  of  the  Ulnar  Artery. 
— The  ulnar  anery  is  less  fre- 
quently injured  than  the  radial, 
and  requires  therefore  less  opera- 
tive interference  than  the  latter. 

71i€  Anatomival  Point  a. — The 
ulnar  artery  is  hirger  than  the  ra- 
dial It  is  given  ofE  from  the 
brachial  about  one  inch  below  the 
bend  of  the  elbow%  passes  oblique- 
ly inward  and  downward  deeply 
beneath  the  superticial  flexors  of  the  forearm,  and  gains  the  ulnar  side  of  the 
forearm  a  little  above  its  middle ;  becoming  more  superficial,  passes  along 
the  radial  side  of  the  flexor  carpi  ulnaris  to  the  radial  side  of  the  pisifunii 
bone,  where  it  terminat-es  in  the  superficial  palmar  arch. 
The  VontiguQus  Atiatomy. 

The  Eelations  of  the  Ulnar  Artery, 

In  front. 
Suf«rfieial  layer  of  flexor  muscles. 
Median  nerve* 
Superficial  and  deep  faseiaB. 
Inner  Hidt, 
Flexor  carpi  ulnaris.  j  Ulnar  artery  i 

Ulnarnervc  (lower  two  thirds)-  I    in  forearm,    \ 

Behind, 
Brachialis  anticus. 
Flexor  profundus  digitorum* 

The  linear  guide  to  the  lower  two  thirds  of  the  vessel  is  drawn  from  the 
ip6X  of  the  internal  condyle  (Fig.  ^*^2  ♦)  to  the  radial  side  of  the  pisiform 
bone. 

The  muscular  fftiide  is  the  mdiiil  border  of  the  flexor  carpi  ulnaris. 


Flo.  220. — Ligature  of  radial  at  apex  of  styloid 
process. 


(Gray.) 


t  Upper  half. 

Lower  half. 

fhtter  nde. 
Flexor  subliinis  digitorum. 
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The  vessel  may  he  Kffatnral  at  three  giinations:  1,  At  the  junction  of  the 
upper  and  iiiiddle  thirds;  *?,  at  the  Iowit  third:  3,  at  tho  wrist.  It  can  he 
ligatured  at  iU  upper  third,  but  8uch  a  step  has  no  practical  utility  except 
when  required  on  account  of  a  direct  injury  of  this  portion  of  the  vessel ;  it 
[then  tied  at  the  seat  of  injury. 

The  Operation.  Jundwn  of  Middle  and  Upper  Thirds  (Fig.  22S,  a), — 
Supinate  the  forearm,  and  make  an  incision  on  the  linear  guide  to  the  veg^^el, 
beginning  at  about  four  finger  breadths?  below  the  internal  condyle  of  the 
humerus,  about  three  inches  in  ItngtlL  Divide  the  fascia  on  a  director; 
seek  for  a  line  of  connection  lictwecn  the  liorders  of  tlic  flexor  carpi  ulnarit? 
and  the  liexor  sublimis  digitorum.  It  i^  of  a  yellowish -white  color.  Divide 
it  in  the  long  axis  and  pull  the  muRdes  apart,  when  the  ulnar  nerve  will 
he  seen,  to  the  outer  side  of  which  will  he  found  the  artery  with  its  accom- 
inving  veins;  separate  the  arterv  and  pass  the  needle  from  within  out- 
ard. 

The  Operation  in  the  Loiver  Third  (Fig.  222,  6). — ^Place  the  forearm  as 
in  the  prece<ling  operation ;  extend  the  hand  to  make  the  tendon  of  tlie 
flexor  carpi  ulnaris  tense;  make  an  incision  about  three  inches  in  length 
along  the  radial  border  of  this  muscle  down  to  the  fa&cia.  Divide  the  fascia, 
exposing  the  tendon  of  the  Hexor  earpi  ulnaris,  which  is  drawn  inward,  and 
the  artery  h  seen  beneath  it.  Isolate  the  vessel  from  its  veins  and  pass  the 
needle  from  within  outward. 

The  Operation  at  the  Wrist  (Fig.  222,  c). — Place  the  hand  nn  its  dorsal 
surface,  and  make  an  incision  about  two  inches  in  length  along  the  radial 
side  of  the  pisiform  bone,  with  its  convexity  outward ;  carry  it  downward 
along  the  side  of  that  bone  through  the  fascia  and  fatty  tissue  to  the  vesseL 
Flex  the  hand  and  pass  the  ligature  from  within  outward. 

The  Fallacies, — For  an  operation  without  special  gravity  the  ligaturing 
of  the  vessel  at  the  uj^per  portion  is  attended  with  confusing  cireiimBtances 
that  often  defeat  the  object  of  the  surgeon.  Between  the  upper  and  middle 
thirds^  the  interspace  between  the  flexor  carpi  ulnaria  and  flexor  sublimis 
digitorum  muscdes  may  be  mistaken  for  that  between  the  flexor  carpi  ulnaris 
and  the  palmaris  longus  muscles,  or  the  one  between  the  palmaris  longus 
and  flexor  ciirpi  radialis.  The  "white"  or  "yellowish-white''  interspace 
between  the  proper  muscles  may  be  indistinct,  and  even  absent.  It  is  best 
marked  in  mnscular  subjects;  least  observable  and  most  frequently  absent 
in  aged  and  emaciated  persons.  The  upper  extremity  of  the  linear  guide 
should  begin  at  the  apex  of  the  internal  condyle.  If  the  carpus  and  fingers 
be  moved  independently  of  each  other  after  the  division  of  the  integument 
and  fasciie,  the  septum  between  the  flexor  carpi  nlnaria  and  the  flexor  sub- 
limis digitorum  muscles  can  be  easily  ascertained. 

In  the  upper  third  the  vessel  runs  downward  and  inward  to  the  ulnar 
Bide  of  the  forearm  to  meet  the  linear  guide  of  the  lower  two  thirds ;  there- 
fore an  attempt  to  find  the  artery  by  the  linear  guide,  in  the  upper  third, 
will  be  futile.  The  artery  may  run  beneath  the  fascia,  or  otherwise  vary  in 
its  direction ;  if  it  be  not  in  the  normal  situation,  deep  pressure  may  locate 
its  presence  and  define  its  course. 
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The  Results, — The  ulnar  artery  was  ligatured  duriog  the  late  war  ten 
times,  with  three  deatlis. 

Ligature  of  the  Palmar  Arches. — The  superficial  and  deep  palmar  archea 
are  liable  to  injury  from  trauinatitj  violence,  and  it  is  from  this  cause  that 
ligature  of  them  13  principally  demanded.  The  free  communioatiou  of  the 
arches  with  other  arteries  througii  their  uumerons  branches?  greatly  exposes 
the  patient  to  the  danger  of  secondary  hemorrhage.  , 

The  Contigno'us  Anatomy* 

The  Relations  of  the  Scperffcial  Ariil    (GhayO 
In  front. 
Integument. 
Palniiiris  brevia^. 
Pnlmar  fascia. 

Buperficial  palmar  arch. 
Hthind. 
Annukr  ligumeal. 
Origin  of  muscles  of  little  finger. 
Superlicittl  flexor  tendons, 
Diviyiou  of  Iht*  Minliiiii  and  ulnar  nerves. 

The  Linear  Guide. — The  linear  guide  to  the  superficial  arch  is  a  Hue  ex- 
tending across  the  palm  di- 
rectly along  the  palmar  bor- 
der of  the  thumb  when  ab- 
ducted to  a  right  angle  with 
the  index  finger  (Fig.  :2':?T), 
This  line  indicates  the  low- 
er limit  of  the  arcli.  The 
deep  arch  is  from  half  to 
three  quarters  of  an  inch 
nearer  the  wrist  joint  than 
the  superficial  one. 

The  (Jpenrtion.  —  Make 
an  incision  an  inch  in  length 
at  the  seat  of  the  injnry, 
parallel  with  the  nerves  and 
tendons  of  tlie  palm,  through 
the  superimposed  tissue  down 
to  the  vessel.  Ligature  all 
bleeding  points,  and  also  all 
uninjured  branches  arising 
close  to  the  seat  of  the  in- 
jury of  the  main  vessel,  to 
avoid  the  possibility  of  sec- 
Pio.227.—T!i6  palmar  »rvhe«.  oiuhiry   ha-mnrrhage.       The 

deep  palmar  arch  is  treated 
in  a  similar  manner.  However,  a  greater  degree  of  caution  is  necessary,  for 
the  veeael  is  more  intricately  and  deeply  placed  than  is  the  former. 
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Irrespective  of  the  seat  of  the  injury  the  superficial  palmar  arch  can  be 
exposed  through  an  incision  extending  from  the  junction  of  the  thenar  emi- 
nences toward  the  ring  finger.  The  deep  palmar  arch  can  be  tied  opposite 
the  middle  of  the  base  of  the  thumb  through  an  incision  beginning  at  the 
junction  of  the  thenar  eminences  and  extending  along  the  crease  of  the 
opponeus  poUicis  toward  the  little  finger. 

The  Precautions, — All  incisions  should  be  carefully  made  in  the  long  axis 
of  the  palm,  to  avoid  as  far  as  possible  injury  of  subjacent  nerves,  tendons, 
and  arteries.  Branches  arising  immediately  adjacent  to  the  seat  of  ligature 
should  be  tied,  to  aiford  room  for  the  establishment  of  proper  blood  clots  in 
the  ligatured  vessel.  If  the  vessel  be  injured,  it  should  be  tied  at  either  side 
of  the  seat  of  injury. 

Ligature  of  the  Common  Carotid  Artery.— The  common  carotid  artery 
is  the  most  important  vessel  in  the  neck,  and  frequently  demands  operative 
procedure. 

The  Atiatoviical  Points, — The  right  common  carotid  arises  from  the  in- 
nominate artery,  and  the  left  from  the  arch  of  the  aorta.  The  left  is  con- 
sequently longer  and  more  deeply  situated  in  the  chest.  The  left,  after 
leaving  the  aorta,  passes  obliquely  upward  to  a  point  opposite  the  left  sterno- 
clavicular articulation ;  and  from  this  point  onward  the  right  and  left  com- 
mon carotids  maintain  substantially  the  same  course  to  the  upper  border  of 
the  thyroid  cartilage,  where  each  divides  into  the  internal  and  external 
carotids. 

The  Contiguous  Anatomy, 

The  Relations  ok  the  Common  Carotid  Artery.    (Gray.) 

In  front. 
Integument  and  fascia.  Omo-hyoid. 

Platysraa.  Descendens  noni  nerve. 

Sterno-niastoid.  Sterao-mastoid  artery. 

Sterno-hyoid.  Superior  thyroid,  lingual,  and  facial  veins. 

Stemo-thyroid.  Anterior  jugular  vein. 

Externally.  Internally. 

Trachea. 
_  ,  .       ,         .        ( Common )      Thyroid  gland. 

Internal  jugular  vein.     ^   carotid   [     Recurrent  laryngeal  nerve. 
Pneumogastric  nerve.      (   ^^^    )      Inferior  thyroid  artery. 

Larynx. 

Pharynx. 

Behind. 

Longus  colli.  Sympathetic  nerve. 

Rectus  capitis  anticus  major.  Inferior  thyroid  artery. 

Recurrent  laryngeal  nerve. 

The  linear  guide  to  the  vessel  is  a  line  drawn  from  the  sterno-clavicular 
articulation  to  midway  between  the  angle  of  the  jaw  and  mastoid  process. 

The  muscular  guide  to  the  operation  is  the  anterior  border  of  the  sterno- 
cleido-mastoid  muscle. 
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Each  vessel  may  be  Jigatured  at  ihrer  siiuniions:  1,  At  the  root  of  the 
neck ;  2.  just  below  the  omo-liyoid  niu!?ele ;  3,  above  that  muscle.  The  la^t 
two  are  the  situation!?  commouly  &electct1,  tlie  lirst  not  heiiig  emploved 
except  under  forced  circumstances. 

The  Operation  below  iln>  Omo-hifvid  (Fig.  22S,  1). — Place  the  patient 
on  the  back,  with  the  shoulders  slightly  elevated,  and  the  head  turned  to  the 
opposite  side;  make  an  incision  three  iuclieti  in  length,  beginning  a  little 
above  the  level  of  the  cricoid  cartilage,  on  the  line  stated,  and  carry  it  down- 


./" 


fOMO-HYOiD    M, 


VGULAP    V. 


]COMMUNtCANS, 

\HYPO-GLOSSt  N, 

)r,EXTCAHDTfD  A,i2). 


-£KT.  CAROTID    A  X\), 


^^£RNO-THYO(0   M. 


_    ,       ,    HYOtO 

Pio,  238. — [iiirfttnre  of  coinmon  carnlid  urtery, 
1.  lijgBture  below  omo^hyoid.    2.  Ligature  above  omo-hyoid  muscle. 

ward  along  the  anterior  border  of  the  i?terno-mnstoid  (Fig.  205,  r)  ;  divide 
the  ?uperfieial  fascia ^  {ilatysnia,  and  deep  fascia  on  a  director,  thue  expos- 
ing the  anterior  border  of  the  sterno-ma^toid  muscle.  If  the  sterno-mastoid 
artery  be  divided,  Hgatnre  it.  If  ntit  injured,  push  it  aside,  together  with 
the  th}Toid  vein;  draw  the  sterno-maiftoid  muscle  outward  and  the  sterno- 
thyroid and  hyoid  niiu&eles  inward,  then  the  lower  border  of  the  omo-hyoid 
will  he  j*een  above;  divide  the  fascia  beneath  thesi'  mustdes  and  draw  the 
borders  apart,  when  the  descendeus  noni  nerve  will  be  seen  resting  upon 
tlie  inner  portion  of  the  common  sheath  of  the  carotid  artery,  internal 
jugular  vein,  and  the  pnenmogastrie  nerve,  the  arter}^  being  to  the  inner 
e-ide,  the  pneumogastrie  nerve  behind  and  l)etween  tlie  two  and  out  of  sight. 
Place  the  finger  npon  the  sheath,  to  ascertain  the  exact  location  nf  the  artery ; 
raise  the  portion  of  the  sheath  correspontiing  to  the  site  of  the  artery  at  the 
inner  side  with  a  tenaculum  or  the  thumb  forceps,  cut  a  small  opening  into 
it,  grasp  nod  hold  apart  the  borders  with  thumb  force|>s,  and  pass  the  needle 
from  without  inward,  cautiously  insinuating  it  betwcfm  the  vessel  and  the 
eheath  ( Fig.  22S,  1 ),  The  manipulation  should  be  carefully  done,  else  either 
the  vein,  pneumogastric,  or  recurrent  laryngeal  nerves  may  be  injured. 
The  Operation  above  the  Omo-hyoid  (Fig,  228,  2), — The  vessel  is  more 
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superficial  here  than  Mow  tlsr  nmn-liyoi<],  arid  this  situation  is  therefore 
denominatetl  "the  site  of  rleclion." 

Flac^  the  patient  as  before,  and  niake  an  incision  along  tlie  anterior 
liorder  of  the  Bterno-inastoid,  beginning  at  about  the  angle  of  the  lower 
jaw,  and  extending  it  to  a  little  below  the  cricoid  cartilage;  divide  the  super- 
ficial fascia,  piatvsnia,  and  deep  fascia  on  a  director,  carefully  avoiding  the 
small  reins;  expose  the  anterior  border  of  the  stertio- mastoid,  and  slightly  flex 
the  head  to  relax  the  tissues  of  the  neek  ;  draw  the  edges  of  the  wound  apart, 
and  the  artery  will  be  felt  pulsating  in  its  sheath.  If  the  Jugular  vein  over- 
lap it,  the  vein  should  be  emptied  by  pressure  made  above  and  below,  and  he 
drawn  outward  ;  then  carefully  open  the  sheath  us  before,  avoiding  the  de- 
scendeng  hypoglossi  nerve;  pass  the  needle  cautiously  from  without  inward. 
It  is  well  to  observe  the  upper  border  of  the  onio-hyoid  muscle  before  opening 
the  sheath,  so  that  the  exact  location  to  apply  the  ligature  may  be  assured. 

77ie  Fallacies. — The  artery  may  bifurcate  at  the  cricoid  cartilage,  and 
even  lower;  however,  this  bifurcation  is  extremely  rare;  under  such  cir- 
i^umstances  both  branches  should  be  secured.  If  the  vessel  be  pressed  upon 
before  the  ligature  is  tied,  the  pressure  will  determine  the  influence  of  the 
Ugaturiug  upon  the  branches  above,  and  thus  obviate  an  error  of  application. 

The  jugular  vein  may  be  much  dilated,  overlie  and  receive  the  impulse 
of  the  artery,  and  therefore  be  mistaken  for  it.  This  fallacy  will  be  avoided 
if  the  vein  be  emptied  of  its  blood  in  the  manner  before  described.  The 
thyroid  body  may  be  enlarged  and  obscure  the  artery  by  displacing  or  over- 
lapping it.  Under  these  condititms  it  shoiild  be  pushed  aside.  It  is  re- 
ported that  the  omo-hyoid  muscle  has  been  mistaken  for  the  artery ;  the 
fact  of  its  being  muscular,  taken  in  connection  with  the  direction  of  the 
fibers,  together  with  its  anatomical  relations,  should  eliminate  any  liability 
of  this  mistake.  A  large  branch  arising  from  the  main  trunk  may  be  mis- 
taken for  the  external  carotid.  However,  the  comparative  size  of  the  vessel 
and  the  influence  of  pressure  on  the  circulation  of  the  branch  will  effectually 
solve  the  question.  If  branches  be  given  off  from  the  common  carotid  near 
the  site  of  the  proposed  ligaturing,  they  should  be  tied  also. 

A  broad  stern o- mastoid  may  cause  confusion  by  the  placing  of  the  inci- 
sion too  far  inward  ;  if  narrow,  or  the  head  be  turned  far  outward,  the  mus- 
cle may  again  misdirect  tlie  incision,  this  time  to  the  outer  side  of  tiie 
veaael.  Respiratory  movements  of  the  tissues  of  the  neck,  inllammatory 
processes,  morbid  growths,  and  dilated  veins,  each  contribute  more  or  less 
to  the  difliculties  of  the  occasion.  It  should  not  be  overlooked  that  liga- 
ture of  the  common  carotid  for  haemorrhage  from  either  the  internal  or 
external  divisions  will  not  likt^ly  be  effective,  on  account  of  the  free  commu- 
nication of  these  two  vessels  at  the  point  of  bifurcation  of  the  toaiu  trunk, 
to  say  nothing  of  the  collateral  flow  from  the  opposite  side. 

The  Results,— Of  834  cases  of  ligature,  3*^7  died ;  of  789  l^efore  as^epsis, 
323  died ;  of  45  under  asepsis,  4  died ;  i.  e.,  19  for  aneuriKm,  1 1  died  ;  23  for 
haemorrhage,  3  dii'd  ;  3  for  tumor,  no  death. 

Ligature  of  Both  Comnioii  Carotids.— Ligature  of  hoth  cutimon  rarot- 
ids,  cither  simultaneously  ur  at  variable  intervals,  has  been  done  thirty-six 
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tiniee.  The  ghortest  interval  betwecD  operatioDs  in  which  recovery  has 
taken  place  is  four  and  a  half  davB*  Jnetanccs  wliero  the  interval  varied 
from  thirteen  to  thirty  thjyg  are  reported,  with  recovery  of  tlie  patients. 

Temporary  Ligature  of  the  Common  Carotid, — The  carotid  may  be  tem- 
porarily ligatured.  Tlic  procedure  has  Ixx^n  resorted  to  by  Rivington  and 
others,  with  the  view  of  arresting  hteraorrhage  arising  from  branches  of  the 
common  carotid  without  exposing  the  patient  to  the  dangers  of  brain  com- 
plications incident  to  permanent  closure.  The  operation  congi^;ts  in  expos- 
ing tlie  vesticl  in  the  usual  manner  and  parsing  around  it  a  broad  catgut  or 
other  ligature,  which  is  tightened  or  raised  suHiciently  to  close  the  lumen  of 
the  vessel  and  arrest  haemorrhage.  If  in  troublesome  bleeding  during 
operation  a  ligature  is  passed  around  the  vessel  that  supplies  Mood  to  tlie 
operative  field,  and  raised  from  time  to  time  sufliciently  to  control  the 
blood  current*  finally  being  removed,  mucli  blood  will  be  spared  and 
valuable  time  gained.  The  external  cnmtid  is  treated  similarly  for  like 
reasons  with  cfpuilly  good  effect r^. 

ligature  of  the  External  Carotid  Artery.— The  external  carotid  artery 
is  tied  at  one  or  both  sides  to  prevent  the  free  loss  of  blood  that  so  often 
attends  operations  within  the  field  of  its  supply.  The  fear  of  secondary 
hfemorrhage  can  not  be  urged  in  opposition  to  the  measure  if  the  collateral 
branches  near  to  the  seat  of  the  ligature  t>e  tied  at  the  same  time.  The 
author  has  practiced  this  plan  repeatedly,  and  with  eminent  success  in 
each  instance  but  one.  In  this  one  the  facial  arose  from  the  common  carot- 
id, just  below  thr  bifurcation,  and  the  patient  flierl  from  secondary  hjemor- 
rhage.  caused  by  sloughing  of  a  malignant  growth  in  which  the  facial  was 
involved,  and  for  the  amelioration  of  which  lx>th  external  carotids  had 
hc^m  tied  simultaneously.    Dawbarn  removes  the  vessels  (page  209). 

The  Anttiomtcal  Poiiiis. — The  extenial  carotid  artery  arises  from  the 
common  carotid  at  or  just  above  the  upper  border  of  the  thyroid  cartilage* 
It  ascends  in  a  slightly  curved  course,  with  the  eonvexity  forward,  to  a  point 
mid  wry  between  the  neck  of  the  condyle  of  the  lower  jaw  and  the  external 
auditory  meatus.  The  upp^r  part  of  its  course  lies  in  the  substance  of  the 
parotid  gland. 

The  Contiguous  Anatmny, 

The  Rklatioks  or  the  Externil  Carotid.    (Gray,} 


In  front. 
Integument,  superficial  fascia* 
Platysma  and  deep  tnscih 
Hypoglossal  nerre. 
Lingual  and  facial  veins.  ^ 

Digastric  and  stylo-byoid  mus^cles. 
Parotid  gland,  with  facual  nerve  and 

temporo- maxillary  vein  in  its  j»ul^ 

stance. 


I  Ext^m&l  i 
\    carotid    ,- 


artery. 


Behind, 
Sufierior  laryngeal  nerve. 
Styloglossus, 
Stylo- pharyngeus. 
Olosso- pharyngeal  nervew 
Internal  carotid  artery* 
Parotid  gland. 


Internally* 
Hyoid  bone. 
Pharynx. 
Parotid  frlanrb 
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Tbe  linear  and  muscular  guides  are  substandallj  the  aame  aa  those  of  the 
commoD  carotid. 

The  bony  guide  is  the  greater  cornu  of  the  hyoid  bone^  which  lies  to  the 
inner  side  of  the  vessel,  above  the  bifurcation  of  the  common  carotid  and 
near  lo  the  origin  of  the  lingual  artery.  If  pressure  be  made  on  one  side  of 
the  hyoid  bone  the  greater  cornu  will  be  made  prominent  on  the  opposite 
side  and  easy  of  determination. 

The  artery  may  be  tied  at  two  sifuaiions :  above  and  below  the  posterior 
belly  of  the  digastric  muscle.  The  latter  situation  is  tbe  one  to  be  selected, 
if  possible. 

T/te  Operation  below  the  Digastric  Muscle, — With  the  patient  on  the 
back,  bead  slightly  extended  and  turned  to  the  opposite  eide,  make  an  in- 
cision along  the  anterior  border  of  tbe  sterno- mastoid,  beginning  opposite 
the  angle  of  the  lower  jaw,  aud  carry  it  downward  to  a  point  nearly  opposite 
the  cricoid  cartilage  (Fig.  214,  b).  I  divide  the  superficial  fascia,  plntysma, 
and  deep  fascia,  and  expose  the  linterior  border  of  the  sterno-mastoid.  The 
edges  of  the  wound  should  be  drawn  well  apart,  when  the  hypoglossal  nerve 
and  the  digastric  and  stylo-hyoid  muscles  will  come  into  view  (Fi«:r-  21*1). 

The  end  of  a  grooved  director  should  now  be  employed  to  separate  and 
push  aside  the  lingual  and  facial  veins,  together  with  the  areolar  tissue  and 
lymphatic  glands  that  rest  upon  the  vessel  Expose  the  artery  and  pass  the 
ligature  from  without  inward.  The  internal  jugular  vein  oft  times  overlaps 
the  vessel,  and  should  be  carefully  drawn  aside,  or  treated  as  recommended 
in  ligaturing  the  common  carntid. 

T?ie  PrecantioHH. — Before  the  ligature  is  tied  the  following  facts  should 
be  carefully  observed :  1.  If  it  be  the  external  carotid  around  which  the 
ligature  is  passed,  this  can  be  ascertained  by  raising  the  ligature  and  observ- 
ing the  effect  upon  the  circulation  of  the  facial  '^.  The  distance  of  the  seat 
of  the  ligature  from  collateral  branches;  this  fact  can  only  be  determined 
by  carefully  exposing  the  vessel  for  half  an  inch  or  so  above  and  below  the 
se^t  of  the  ligature.  If  vessels  be  found  within  this  extent,  they,  too,  should 
be  ligatured  indefiendently  to  destroy  the  possibility  of  any  interference  with 
the  formation  of  the  internal  clot.  3.  That  the  ligature  lie  not  carried 
around  the  external  and  internal  carotids  at  or  jue^t  above  their  point  of 
bifureation:  if  it  be  around  both,  pressure  or  traction  will  check  the  pulsa- 
tion of  both  ;  if  Init  one.  it  will  control  only  the  circulation  of  the  vessel  acted 
upon.    Expose  and  clamp  the  common  facial  vein  early  in  the  operation. 

The  Fallacies. — Enlarged  lyniphatie  glands  resting  on  the  vessel  may  be 
mistaken  for  it.  They  need  eau.^e  but  momentary  thought,  since  their  cir- 
cumscribed outline  and  mobility  will  determine  their  nature.  If  enlarged, 
they  ghould  be  removed,  otherwi-^e  they  can  be  pushed  aside.  The  superior 
thyroid  branch  may  be  confounded  with  the  lingual.  If  the  course  of  the 
respective  vessels  be  observed,  they  can  be  readily  distinguished  from  each 
other;  the  superior  thyroid  arises  nearest  the  bifurcation,  arches  upward  and 
forward,  then  passes  quite  directly  dowrnward.  The  lingual  does  not  arch 
downward,  but  passes  upward  and  inward  to  gain  the  upper  border  of  the 
greater  conm  of  the  hyoid  bone,  whicli  can  k^  easily  outlined  by  the  finger. 
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The  Operation  above  the  Digastric— Muke  an  incision  from  the  lobule  of 
the  ear  to  the  greater  eornu  of  the  fi\ oid  bone,  along  tho  anterior  liorder  of 
the  aterno-raastoid,  carefnljy  avoiding  the  parotid  gland.  Divide  the  super- 
imposed tissues  as  before,  down  to  the  digastric  muscle;  pull  it,  together 
with  the  stylo-hyoid,  downward,  and  if  the  jugular  vein  be  in  the  way,  push 
it  outward,  and  patis  the  ligature  from  witliout  inward. 

The  Results. — Of  143  eases  of  ligature  of  one  external  carotid,  20  died; 
Dl  were  done  before  asepsis,  with  10  deaths  ;  of  51  done  under  asepsis,  4  died ; 
of  15  simultaneous  ligatures  of  both  external  carotids,  under  asepsis,  1  died. 

Ligature  of  the  Internal  Carotid  Artery. — T!\e  intennil  carotid  artery  is 
tied  somelinies  at  either  side  of  the  bleeding  point,  to  arrest  haunorrbage. 

Thi  Anatomical  Points, — The  internal  carotid  begins  at  the  bifurcation 
of  the  common  carotid,  at  or  a  little  above  the  upper  border  of  the  thyroid 
cartilage,  and  p^isses  perpendicularly  upward  in  front  of  the  trans  verse 
processes  of  the  three  upper  cervical  vertebr^^,  to  the  carotid  foramen  in 
the  petrous  portion  of  the  temporal  bone,  tlirough  which  it  enters  into  the 
cranial  cavity.  At  its  origin  aad  in  the  lower  portion  of  its  course  it  is 
comparatively  superficial,  and  lies  externally  and  posteriorly  to  tlie  external 
carotid  artery. 

The  Contiguous  Anatomy. 

The  Relations  op  the  Internal  Carotid  Abteet.    (QftAY.) 
}n  front. 
Skin,  superficial  ami  (icep  fasciie* 
PlatysinA. 

Parotid  gland  (nljove  the  angle  of  the  jaw). 
Stylo-gbisdus  an<i  stylo-pharyngeua  muscles. 
Glosso- pharyngeal  nerve. 
Oyptiglosaal  nervii. 


Extemalli/, 

Internal  jagnlar  vein. 
PDeumogastrie  Derve* 


IniemaUy, 

Pharynx. 

Superior  latyngeal  nerve. 

Ascending  pliaryngi^l 

artery, 
Ton.^il. 


J  Internal  carotid  (^ 
f  artery,  ( 

Bthind. 
Eeclus  capitis  arjlicuiN  major. 
Sympathetic, 
Suf>orior  laryngeal  nerve. 

The  linear  and  mnscular  guides  of  the  external  carotid  artery  are  stiita* 
bly  adapted  to  propt-rly  locate  the  internal  carotid. 

The  angle  of  the  jaw  is  located  directly  externally  to  the  tonsil,  and  it 
therefore  may  become  a  practical  bony  guide  to  the  incision  for  ligaturing 
the  artery  in  this  situation.  Although  it  may  be  ligatured  in  any  part  of 
the  course  between  its  origin  and  the  angle  of  the  lower  jaw,  still  the  point 
of  election  is  that  just  above  the  bifurcation.  It  may  become  necessary  to 
ligature  this  artery  on  account  of  a  penetrating  wound  received  from  without 
or  from  within  the  mouth.  Ulocrotions  of  and  operations  on  tiie  tonsils 
haye  been  complicated  witii  injuries  to  this  vessel  that  have  cuuseii  death 
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from  haBmorrhage.  It  is  therefore  very  important  to  recall  the  relations 
of  the  tonsil  and  pillars  of  the  pharynx  to  this  artery,  in  connection  with 
all  injuries  and  morbid  processes  of  their  structures. 

The  Operation. — The  position  of  the  neck  of  the  patient  and  the  location 
of  the  primary  incision  are  similar  to  those  for  the  ligaturing  of  the  external 
carotid.  The  respective  tissues  are  carefully  divided  on  a  director  down  to 
the  muscles,  which  are  separated  and  pulled  aside,  and  the  ligature  is  passed 
from  without  inward,  carefully  avoiding  the  jugular  vein  and  the  pneu mo- 
gastric  nerve  at  the  outer,  and  the  pharynx  at  the  inner  side. 

The  Fallacies, — The  internal  carotid  may  arise  from  the  arch  of  the  aorta, 
and  when  this  occurs  haemorrhage  from  it  can  be  checked  only  by  ligaturing 
the  internal  carotid  itself.  If  but  one  ligature  be  applied  to  the  internal 
carotid  for  haemorrhage,  or  if  the  common  carotid  be  ligatured  alone  for  the 
same  reason,  the  collateral  circulation  may  cause  a  continuation  of  the  bleed- 
ing. A  ligaturing  of  the  internal  carotid  at  both  sides  of  the  bleeding  point 
is  the  only  certain  means  of  arresting  the  haemorrhage  permanently.  The 
internal  carotid  may  lie  internal  to  the  external  carotid.  It  may  be  tortuous, 
or  even  be  absent. 

The  Results. — This  vessel  has  been  tied  singly  several  times;  with 
either  the  common  or  external  carotid,  or  both,  fifteen  times.  Six  of 
these  patients  died,  from  causes  demandinof  the  operation.  Simultane- 
ous ligature  caused  death  in  15  per  cent  of  the  cases  from  cerebral 
sequels. 

Ligature  of  the  Superior  Thyroid  Artery.— The  superior  thyroid  is  liga- 
tured in  the  removal  of  some  morbid  growths  and  for  the  arrest  of  bleeding 
due  to  direct  injury  of  the  structure. 

The  Anatomical  Points. — The  superior  thyroid  vessel  comes  from  the 
external,  or  from  the  common  carotid  near  the  point  of  its  bifurcation.  It 
passes  upward  and  forward,  at  first  quite  superficially,  then  runs  downward 
and  less  superficially  to  enter  the  thyroid  gland.  The  artery  is  closely  asso- 
ciated with  the  superior  laryngeal  nerve.  The  vessel  may  be  absent,  single, 
or  double  in  arrangement. 

The  Operation. — Make  an  incision  about  three  inches  in  length  along  the 
anterior  border  of  the  sterno-mastoid,  its  center  corresponding  to  a  point 
opposite  the  thyro-hyoid  space.  The  carotid  sheath  should  be  exposed  as 
in  the  ligature  of  the  carotid,  and  the  artery  sought  for  along  the  inner  bor- 
der (Fig.  216).  The  ligature  is  applied  near  to  the  origin  of  the  vessel  or 
close  to  the  larynx,  the  latter  being  the  better  situation.  Cautiously  avoid 
the  superior  laryngeal  nerve. 

Ligature  of  the  Lingual  Artery.— The  lingual  artery  is  ligatured  more 
often  to  control  hsemorrhage  during  removal  of  the  tongue  than  for  any 
other  purpose. 

The  Anatomical  Points.— The  lingual  artery  arises  from  the  external 
carotid  opposite  the  hyoid  bone,  about  three  quarters  of  an  inch  above  the 
bifurcation  of  the  common  carotid,  and  runs  upward  and  inward  to  about 
a  quarter  of  an  inch  above  the  upper  border  of  its  greater  cornu,  passes  hori- 
zontally inward  parallel  with  it,  resting  upon  the  middle  constrictor  of  the 
15 
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pharynx,  and  covered  iirst  by  the  digastric  and  stylo-hyoi(3  muftcles,  and 
more  internnlly  hy  the  hyoglossus  muscle.  It  then  as^^^ends  between  the 
hyoglossiiB  and  genio-hyoglossne  muscles,  and  terminates  in  the  ranine  artery. 

It  has  no  superficial  mmcular  guide;  a  linear  guide  may  be  drawn  paral- 
lei  with  and  a  fonrth  of  an  inch  above  the  greater  cornii  of  the  hyoid  bone 
(Fig.  214,  /) ;  pnietically,  however,  the  upper  border  of  the  greater  cornu  of 
the  hyoid  bone  marks  its  location.  The  vessel  can  he  Ugaiurcd  at  three 
siinations:  1,  At  the  apex  of  the  greater  comu;  2,  between  the  greater 
comn  and  the  posterior  belly  of  the  digastric;  3,  in  the  triangle  made  by 
the  digastric  and  mylo-hyoid  muscles  and  hypoglossal  nerve. 

The  Ligature  at  the  First  Situation.— hi  this  situation  the  vessel  is 
tied  between  the  point  of  origin  and  the  tip  of  the  greater  cornu  of  the 
hyoid  hone  (Figs.  nC}  and  ^329). 

The  Operaiifj/i.--yUike  an  incision  three  inches  in  length  running  ob- 
liquely downward  and  forward  ns  for  ligutiire  of  external  eurotid,  its  ceuter 
corresponding  to  the  greater  cornu.  The  various  tissues  are  carefully  divided^ 
as  for  ligature  of  the  extenml  carotid,  and  the  hypoglossal  nerve  is  exposed. 
The  numerous  veins  located  in  the  course  are  now  pushed  aside,  and  the 
artery  carefully  sought  for  at  the  point  of  the  cornu  iiiul  ligatureci.  This 
operation^  on  account  of  the  absence  of  a  definite  deep  guide  to  the  location 
of  the  vessel,  and  the  uncertainty  of  its  [loint  of  origin,  together  with  the 
great  number  of  large  veins  in  the  course  of  the  search,  is  much  less  feasible 
than  either  of  the  other  two.  While  ligature  at  this  iDortion  controls  the 
circulaiion  of  the  dorsalis  linguae,  yet  tlie  difticulty  attending  the  step  is  in 
excess  of  the  advantages  gained  by  its  eniployment. 

The  Ligature  at  the  Secfftid  SifuatiofL^rincG  the  patient  on  the  back, 
and  torn  the  head  to  the  opposite  side;  carefully  define  the  greater  cornu  of 
the  hyoid  bone.  If  the  neck  be  fleshy  this  will  be  somewhat  difticult,  The 
cornu  can  be  made  more  prominent  on  the  side  of  the  operation  by  pushing 
against  the  body  of  the  bone  on  the  opposite  side,  being  careful  to  press  the 
bone  directly  toward  the  cornu,  otherwise  the  operator  may  be  misled.  After 
the  patient  is  thoroughly  anaistlietixed  (to  prevent  spasmodic  movements  of 
the  muscles  attached  to  the  hyoid  bone)  make  a  slightly  concave  incision 
just  above  and  along  the  upper  border  of  the  greater  cornu  of  the  hyoid 
bone,  downward  and  outward  to  nearly  the  anterior  border  of  the  aterno- 
maatoid  muscle,  about  three  inches  in  length  (Fig.  21-^,  f),  Divide  the 
fiuperficial  fascia,  platysma,  and  deep  fascia  on  a  direct>or;  draw  upward 
the  submaxillary  gland  and  divide  the  deep  aponeurosis  transversely,  when 
the  digastric  and  stylo-hyoid  muscles  and  the  hypoglossal  nerve  will  be 
exposed.  Accurately  locate  the  greater  cornu  with  the  finger,  and  fix  and 
drag  it  forward  into  the  wound  witli  a  tenaculum;  draw  up  the  digastric 
and  the  stylo-hyoid  muscles  and  hypoglossal  nerve  with  a  blunt  hook  *,  push 
aside  the  lingtml  vein  if  seen,  atid  pick  up  the  fibers  of  the  hyoglossna 
with  forceps,  and  incise  them  for  three  quarters  of  an  inch  in  the  direc* 
tion  of  the  external  incision,  about  a  quarter  of  an  inch  above  the  greater 
cornu;  beneath  them  will  be  found  the  veaseU  eometimes  accompanied  by 
the  lingual  vein.     Ordinai*ily  the  vessel  will  *' elbow"  itself  into  the  incision 
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a£  poon  as  all  tlio  intervening  rausculnr  i^hvr^  are  divided  (Fig,  ^2f>).  Pa^ 
the  nepdl*-  from  the  vein.  Before  tying  as>oertain  if  traction  on  the  liga- 
ture will  stop  the  pulsation  of  ihr  artery. 


HYPOGLOSSAL.  N, 

EJiJ.JUGiJLAR  \f. 

Qn^ATCDRNUOFHYOtD  8 
SUBhtAHlLLARY  GLANO, 
/  DIGASTRIC  A  STnO-HyOi 

LfUGUAL  A, 


( 


SUBMAKtLLARY  GLAND 
MYLO-HYOiDEUS   M, 


OfSASmiCUS  M 


Fig.  220.— Li^tare  of  lingiml  artery.     First  and  second  situations;. 

The  Ligatnri  in  the  Third  iSUuat ion.— The  third  sitimtion  is  often 
called  '*  the  place  of  election."  Make  an  incision  transversely  two  inches 
long,  concavity  upward,  and  its  center  just  within  the  middle  of  the  greater 
cornu  of  the  Iiyoid  bone.  Divide  the  integument,  superficial  fascia,  and 
platysma,  carefully  avoiding  the  superficial  veins;  sever  the  deep  fii^cia  and 
pnll  upward  the  submaxilhtry  gland,  when  the  posterior  belly  of  tlie  digastric 
will  corae  into  view,  as  will  also  the  posterior  border  of  the  stylo-hyoid  muscle, 
the  mylo  -  hyoid  muscle, 
and  the  hypoglossal  nerve, 
accompanied  nsuaOy  by 
the  lingual  vein  {Fig. 
230),  Carefully  outline 
tlie  triangle  before  rnen- 
tiooed  ;  pinch  up  the  fi- 
bers of  the  hyoglo88us, 
and  divide  them  midway 
between  the  hyoid  bone 
fttid  the  nerve,  when  the 
artery  will  be  seen  be- 
neath. Separate  it  from  the  vein  if  the  vein  lie  beneath  the  mnscle*  and 
pass  the  ligature  from  above  downward. 

7*he  Fallacies, — The  hypoglossal  nerve  may  be  mistaken  for  the  artery. 
The  nerve  rests  on  the  hyoglossus,  the  artery  runs  beneath  it.  These  facts, 
together  with  the  pulsation  of  the  artery  and  other  distinctive  anatomical 
features,  should  render  the  discrimination  easy.     It  is  well  to  know,  however, 
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Fio.  230. — Li^Htnre  of  lin^fual  artery.    Thml  sitoa^tion. 
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that  the  movemeBta  of  the  tissues  dependent  on  the  acts  of  respiration  make 
it  somewhiit  difficult,  and  often  im|)asait>le,  to  detect  the  arterial  impulse. 
If,  however,  the  supposed  artery  be  carefidlv  isolated,  the  ligature  passed 
around  it,  and  a  good  light  thrown  into  the  wound,  its  tortuous  outline  will 
be  noticed  with  each  pulsation.  The  pulsation  can  be  seen  best  in  the  inter- 
val of  the  respiratory  acts  when  the  tissues  are  quiet.  However,  firm  fixation 
and  forward  traction  of  the  cornu  by  means  of  a  tenacuhini  will  prevent 
movements  of  the  tissues,  render  tlieni  superficial,  and  otherwiae  greatly  aid 
in  the  exposure,  recognition,  and  ligature  of  the  vessel 

Tlie  lingual  vein  may  be  mistaken  for  the  artery,  especially  in  old  people 
with  heart  lesions,  as  in  old  age  the  coats  of  the  vein  are  usually  much  thick- 
ened, and  pulsation  in  the  vein  may  attend  heart  disease.  The  vein  some- 
times runs  with  the  artery  behind  the  hyoglossus  muscle;  more  frequently, 
however,  it  rests  on  this  muscle.  It  has  the  characteristic  color  of  a  vein, 
and  is  larger  than  the  artery.  'I be  lingual  artery  may  be  absent,  run  higher 
than  common,  or  lie  in  the  structure  of  the  hyoglossus.  After  the  division 
of  tlie  fibers  of  the  hyoglossus  muscle  the  search  for  the  vessel  must  be  con- 
ducted cautiously  to  avoid  opening  into  the  pharynx.  If  the  vessel  can  not 
be  found  above  the  cornu>  and  ligation  be  imperative,  it  should  be  sought 
for  at  the  origin. 

Th^  Results. — This  artery  hm  been  tied  repeatedly  with  great  advantage, 
for  the  purpose  of  controlling  hjemorrhage  from  the  tongue  and  delaying 
the  development  of  morbid  growths  of  that  structure. 

ligature  of  the  Facial  Artery.— The  facial  artery  is  one  of  the  large 
branches  of  the  external  carutid,  and  is  divided  into  a  cervical  and  facial 
part. 

The  Anatomical  Points. — The  artery  arises  just  above  the  tip  of  the 
greater  cornu,  or  about  an  inch  from  the  bifurcation  of  the  common  carotid, 
passes  forward  and  upward  beneath  the  horizon tal  ramus  of  the  lower  jaw, 
going  through  the  substance  of  the  submaxillary  gland,  and  gains  the  ex- 
ternal surface  of  the  ramus  at  the  anterior  inferior  angle  of  the  masseter 
muscle,  lying  there  in  a  groove  at  the  outer  border  of  the  bone.  The  masse- 
ter, therefore,  is  the  mmculnr  guide  at  this  portion  of  the  course  of  the 
Teasel  It  may  he  lif/ainred  at  three  sitnationg— in  the  neck,  and  as  it 
crosses  the  ramus  of  the  jaw  and  near  the  angle  of  the  mouth,  the  second 
being  the  best  situation* 

The  Operntwn  in  the  A>f?A;.— The  liead  is  turned  to  the  opposite  side, 
and  an  incision  of  about  three  inches  in  length  is  made  obliquely  downward 
and  forward  a  little  in  front  of  the  anterior  border  of  the  sterno-mastoid,  its 
center  lioing  at  a  point  about  a  third  of  an  inch  above  the  tip  of  the  greater 
cornu  (Fig.  *il6).  The  dissection  is  carefully  made,  as  in  ligaturing  the 
lingual  at  the  first  portion,  by  pushing  aside  the  facial  and  other  contiguous 
veins,  drawing  up  the  digastric,  and  passing  the  ligature. 

The  Operation  at  the  Ramus  of  the  Jaw.— Fhicc  the  patient  as  before; 
draw  the  integument  upward  over  the  ramus,  so  that  when  retraction  of  the 
tissues  occurs  the  cicatrix  will  fall  beneath  the  jaw;  make  an  incision  about 
two  inches  in  length  along  the  border  of  the  jaw;  divide  the  tissues  on  a 
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director  (Figs.  214,  c,  and  'HT)  dnwii  to  the  vesspl,  isolate  it,  and  pass  the 
Iigat\ire  from  behind  forward  n^xi^\  from  the  vein.  If  a  rc^gulting  cicatrix 
be  of  no  moment,  the  jiriinarv  ioeiiiinn  van  he  made  in  the  long  axis  of  the 
vessel  along  the  anterior  inferior  angle  of  the  masseter  muscle  (Fig.  214,  c). 
It  is  rarely  tied  at  the  angle  of  thi'  mouth  (Fi*:   '^^'^). 

TJie  Fallacies. — At  its  origin  this  vessel  may  be  niiataken  for  the  lingnaL 
Interruption  of  the  circulation  will  easily  make  the  distinction  if  the  respec- 
tive areas  of  supply  be  examined* 

ligature  of  the  Temporal  Artery,— The  temporal  artery  is  one  of  the 
terminal  branches  of  the  external  carotid. 

The  Ajiatomical  Points, — The  temporal  artery  begins  in  the  substance 
of  the  parotid  gland  between  the  neck  of  the  lower  jaw  and  the  external 
meatns,  and  passes  upward  across  the  root  of  the  zygoma,  subeutaneously, 
where  its  pulsation  can  be  distinctly  felt  About  two  inches  above  the 
zygomatic  process  it  divides  into  its  terminal  branches.  This  artery  has  no 
muscular  guide*     The  zygomatic  process  is  the  bony  guide, 

The  Operatian  (Fig.  214,  ^/).— Make  an  incision  in  the  line  of  the  vessel, 
as  indicated  by  its  pulsation,  an  inch  in  length  ;  about  one  fourth  of  an  inch 
in  front  of  the  tragus  divide  the  skin  and  fascia;  avoid  the  vein  lying  be- 
hind the  artery,  the  temporo- facial  nerves  lying  in  front,  and  the  auriculo- 
temporal nerve  beneath  the  vessel;  expose  the  vessel  and  pass  the  needle 
from  behind  forward  (  Fi^^  3Ki). 

Ligatnre  of  the  Occipital  Artery. — The  occipital  artery  is  often  severed 
in  injuries  of  the  scalp. 

The  Anaimnical  Points, — The  occipital  artery  arises  from  the  external 
carotid  a  trifle  above  the  facial,  and  passes  upward  and  outward  to  the  inter- 
val between  the  transverse  process  of  the  atlas  and  the  mastoid  process  of 
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Fio.  231.— OccipitAl  artery  lind  great  occipital  aenre. 


fie  occipital  bone.     It  then  passes  over  the  posterior  portion  of  the  skull 
midway  between  the  external  occipital  protuberance  and  the  mastoid  process 
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(Fig.  214,  e).  It  has  no  intimate  honp  or  muscular  guide.  Tt  is  tied  at  its 
origin  antl  lidiind  the  mastoid  proeess. 

The  Operation  at  thp  Origin  (Fig,  '^10). — Make  an  inci!>ion  along  the 
anterior  border  of  the  sterno-ina^toid,  about  three  inches  in  length,  the  cen- 
ter corresponding  to  a  point  a  little  above  the  apex  of  the  greater  cornu  of 
the  hyoid  bone.  Divide  the  supertieial  tissues  carefully  on  a  director,  sepa- 
rate the  areolar  tissue  with  its  blunt  extremity,  push  aside  the  veins,  and  find 
the  posterior  belly  of  the  digastric.  A  little  below  will  be  swn  the  ninth 
nerve  winding  around  the  object  of  search.  Pasf?  the  needle  from  the  nerve. 
The  relation  lietween  the  hypoglossal  nerve  and  the  vessel  is  constant,  irre- 
spective of  the  deviations  from  normal  in  other  regards  of  eitlier  of  these 
structures.  Very  rarely,  indeed^  the  occipital  artery  arises  from  the  internal 
carotid. 

The  Operation  behind  the  Mmtoid  Prorem  (Fig,  231). — Make  a  trans- 
verse incision  aliout  two  inches  in  length,  beginning  half  an  inch  behind  and 
a  little  below  the  mastoid  proeess  and  extending  inwanh  Divide  the  integu- 
ment and  attachments  of  the  stemo-mastoid  and  the  splenius  nmsclee;  feel 
for  the  pulsation  at  the  bottom  of  the  wound.  Isolate  the  artery  and  pass 
the  ligature. 


SPECIAL   OPERATIONS   ON    ABTERIES. 

Extirpatioii  of  AEeurism. — I^itterly  the  extirpation,  especially  of  trau- 
matic aneurisms  mainly  of  the  arterio-venous  type,  has  been  given  much 
thought,  and  experience  prompts  the  belief  that  this  operation  is  a  method 
of  practice  to  be  commended.  Naturally  tlie  technique  is  considerably 
varied  by  the  seat  and  size  of  the  vessel  involved.  The  following  is  illus- 
trative of  the  procedure  as  practiced  by  Mtiins  *  in  the  case  of  an  arterio- 
venous aneurism  of  the  subclavian  i^^rformed  nine  days  after  the  injury. 

The  Operation.— For  the  purposes  of  systematic  description  Matas 
divided  this  operation  into  seven  stages. 

The  First  Stag(\ — Free  infiltration  of  tissues  overlying  the  clavicle 
with  Sehleieh^s  No.  1  solution  followed  by  denudatiorj  of  the  clavicle  of 
periosteum  and  the  making  of  two  holes  at  either  side  of  the  junction  of  the 
middle  and  outer  thirds  of  the  bone  and  its  division  at  that  point  with  a 
Gigli  saw. 

The  Second  Stage. — Free  eueain  infiltration  of  tissues  below  and  about 
the  seat  of  the  procedure  followed  by  the  formation  of  an  osteo-plastic  flap 
beginning  at  the  line  of  section  of  the  bone,  going  dinvnward  two  inches, 
then  inward  and  upward  crossing  the  right  sternn-chivienhir  joint  to  the 
median  line  of  the  neck,  ending  at  the  lower  border  of  the  thyroid  cartilage. 
Disarticulation  of  the  clavicle  and  tedeniatous  infiltration  with  solution  of 
eueain. 

The  Third  Stage. — The  dissection  and  elevation  of  the  flap,  exposing 
the  stemo-thyroid  and  sterno-hyoid  muscles  and  the  superficial  veins  of 
that  region.     A  rest  of  ten  minutes  with  heart  stimulants  given. 

*  Transaetioos  American  Surgical  AsBocUtion,  1^02. 
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The  Fourth  Stage, — The  division  and  removal  of  the  subclavius  muscle 
followed  by  careful  exposure,  recognition  and  preparatory  securing  of  the 
veins  of  the  region. 

The  Fifth  Stage. — This  stage  was  directed  to  the  exposure  of  the  arte- 
rial trunks  at  the  proximal  aspect  of  the  aneurism.  The  innominate  being 
absent,  the  first  portion  of  the  subclavian  was  controlled  by  a  temporary 
traction  loop.    Chloroform  was  given. 

The  Sixth  Stage. — "  The  detachment  of  the  subclavian  vein  from  the 
artery  at  the  point  of  injury  after  failure  to  identify  the  third  portion  of 
the  vessel  outside  the  scalenus  anticus  on  account  of  a  mass  of  exudate 
which  masked  it  completely.  Profuse  haemorrhage  from  the  artery  at  the 
anastomotic  orifice  in  spite  of  complete  control  of  this  vessel  at  its  origin. 
Final  ligation  of  the  artery  at  each  side  of  the  bleeding  point.  Closure 
of  the  venous  orifice  by  suture  without  obstructing  its  lumen." 

The  Seventh  Stage  consisted  in  the  readjustment  of  the  flap,  drainage 
and  closure  of  the  wound. 

The  subject  of  this  unusually  difficult  case  made  a  good  recovery. 

The  Results. — Matas  reports  15  analyzed  cases,  11  of  which  were  treated 
expectantly.  Of  these  latter  one  died  from  haemorrhage  after  healing  of 
the  wound,  three  weeks  later.  The  remaining  ten  recovered.  Four  were 
operated  on,  three  within  12  days,  all  recovered;  one  after  32  years,  for 
aneurismal  complications,  who  died. 

Moynihan  *  in  1897  extirpated  a  spontaneous  aneurism  of  the  sub- 
clavian.    Secondary  haemorrhage  on  the  fifty-ninth  day  after  the  operation 


Fio.  232. — The  bony  landmarks  and  the  outlines  of  flaps  for  extirpation  of  aneurism 
and  for  subsequent  ligature  of  innominate. 

requiring  ligature  of  the  innominate,  which  was  followed  by  death  of  the 
patient  in  a  few  hours. 

The  Operation. — A  curved  incision  with  the  convexity  downward  was 
made,  commencing  over  the  trapezius  muscle  internal  to  and  above  the 

*  Annals  of  Surgery,  July,  1898. 
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FlO.  233* — The  flnpt;  rell*M'tt-il,  sliowiij;^'  >ulHL4aviHii  vessels, 
BcaleDiis  muscle,  phrenic  nerve,  ami  brachial  ple3[Uf«. 


acromio-clavicular  joint  and  eoding  above  and  external  to  the  stemo- 
clavieiilar  joint,  its  lowest  point  Wing  abont  one  and  a  half  inches  below 
the  center  of  the  elaviele  (Fig.  232),  The  dap  thus  marked  out  was  retieeted 
upward,  and  the  full  extent  of  the  subclavian  triangle  exposed  (Fig.  233). 
The  outer  half  of  the  clavicular  attachment  of  the  stenio- mastoid  muscle 
was  divided  about  threc-foitrths  of  an  inch  above  the  clavicle*  leaving 

sufficient  of  the  muscle 
attached  to  the  bone  to 
enable  the  divided  fibres 
to  be  readily  stitched 
after  the  completioD  of 
the  operation.  The  clav- 
icle being  cleared  on  its 
anterior  surface,  four 
holes  were  now  drilled 
tlirough  it,  two  about 
half  an  inch  apart,  at  a 
distance  of  one  and  a 
Inilf  inches  from  the 
?terno-clavicular  articu- 
lation, and  two,  the  same 
distance  a|>art,  at  the 
junction  of  the  middle 
and  outer  thirds  of  the 
bone.  Between  the  inner  two  and  between  the  outer  two  the  bone  was  sawn 
through  hy  Hoy's  saw,  and  the  midille  portion,  connected  with  the  sub- 
claviue  muscle,  liberated.  Round  the  hone  a  large  curved  Hagedorn  needle 
threaded  with  a  fairly  stout  silk  traction  loop  was  passed,  by  means  of  which 
the  mid  portion  of  the  clavicle  was  pulled  downward  (Fig.  233).  The 
aneurismal  sac  was  now  exposed  and  cleared,  and  the  dissection  to  expose 
the  outer  edge  of  the  anterior  scalenus,  and  the  artery  beneath  it,  was  com- 
menced. After  a  brief  and  somewhat  tedious  clearing  of  parts,  during  which 
a  vein  was  divided  about  om*- fourth  inch  froui  its  junction  with  tlie  sub- 
clavian vein  and  ligatured,  the  scalenus  anticus  was  well  exposed.  It  was 
now  seen  that  the  aneurisnial  swelling  began  almost  exactly  at  the  outer 
border  of  the  scalenus,  and  on  raising  this  latter  with  a  retractor  the  second 
portion  of  the  subclavian  artery  was  readily  exposed.  The  phrenic  nerve 
lying  on  the  scalenus  was  quite  distinctly  visible  (Fig.  233). 

There  was  no  difficulty  in  passing  an  ordinary  aneurism-needle  threaded 
with  four  strands  of  thon>ughly  well-sterilized  .00  catgut  round  the  second 
portion  of  the  vessel,  and  tying  tight  at  a  distance  of  about  one-third  inch 
from  the  aneurism.  Between  this  ligature  and  the  sac  a  thin  silk  ligature 
was  passed  and  tied  as  close  up  to  the  sac  as  was  possible.  The  subclavian 
artery  was  then  cut  tlirough  between  these  ligatures,  and  the  aneurism 
freed  on  its  inner  side.  All  adhesions  to  tlie  sac  were  now  rafudly  and 
verv  easily  stripped  away,  and  the  dissection  carried  on  till  the  first  part 
of  the  axillary  artery  was  reached.     This  was  ligatured  with  catgnt  in  the 
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same  manner  as  the  subclavian,  at  a  distance  of  about  one  inch  from  tlie 
aneuriam.  On  cutting  the  vessel  through  internal  to  the  ligature  the 
aneurism  was  free,  and  was  removed,  and  the  mid  portion  of  the  clavicle, 
freed  from  its  silk  retractor,  replaced. 

Through  the  holes  previously  bored  in  the  bone  silver-wire  sutures  were 
passed,  and  the  loose  middle  fragment  thus  firmly  fixed  in  position.  The 
cut  portion  of  the  sterno-mastoid  was  sutured.  A  little  loose  iodoform- 
gauze  packing  was  passed  into  the  wound  from  the  outer  angle  of  the  flap, 
and  the  skin  wound  united  with  interrupted  sutures  of  silkworm  gut.  At 
the  end  of  the  operation  the  patient's  condition  was  excellent.  He  was 
put  to  bed  and  kept  lying  flat  on  his  back,  without  pillows. 

On  February  6th,  the  fifty-ninth  day  after  the  operation,  the  patient 
felt  "  something  burst,"  deep  in  his  neck.  Digital  pressure  and  the  sub- 
sequent application  of  a  pad  and  bandage  checked  the  ha?morrhage  for  a 
time,  but  on  the  morning  of  February  8th  a  fresh  gush  of  blood  occurred. 
It  was  therefore  determined  to  open  up  the  subclavian  triangle  and  deal  with 
what  one  should  find.  A  terrific  haemorrhage  occurred  from  the  lower  and 
inner  part  of  the  subclavian  triangle.  The  forefinger  passed  down  in  this 
direction  entered,  at  a  great  depth,  an  aperture  in  the  subclavian  artery 
into  which  the  tip  of  the  finger  just  fitted.  To  reach  this  opening  from 
the  posterior  triangle  was  quite  impossible,  and  therefore  it  was  decided 
to  ligature  the  itmominate  artery. 

A  curved  incision  was  made  with  the  convexity  to  the  left,  beginning 
about  two  and  a  half  inches  above  the  clavicle  over  the  sterno-mastoid 
muscle,  and  terminating  about  two  and  a  half  inches  below  the  clavicle, 
at,  approximately,  the  junction  of  its  inner  and  middle  thirds  (Fig.  232  a). 
The  incision  extended  to  the  left  sterno-clavicular  articulation.     The  flap 


Fie.  284. — The  flap  reflected,  bones  divided,  innominate  and  carotid  arteries  tied. 

so  outlined  was  turned  outward,  exposing  the  sterno-mastoid,  the  inner 
end  of  the  clavicle,  the  stemo-clavicular  articulation,  and  a  portion  of  the 
upper  end  of  the  sternum.  The  clavicle  was  then  pierced  with  two  holes 
about  half  an  inch  apart,  the  internal  one  being  at  a  distance  of  about  one 
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inch  from  the  inner  extremity  of  the  bone.  Between  these  two  holes  the 
hone  was  divirled  with  a  Hey's  mw.  A  piece  of  the  sternum  was  then 
outlined  and  removed  by  thawing  or  ehiselling  from  tljc  up])er  end  of  the 
cartilage  of  the  first  rib  to  the  middle  line  of  the  bone  or  a  little  beyond, 
and  from  the  end  of  this  incision  a  second  was  carried  upwartl  to  the  upper 
border  of  the  sternum  about  its  middle.  The  posterior  surface  of  the 
stenuim  wa^  cleared  by  passing  the  fing<^r  behind  it.  The  inner  end  of  the 
clavicle  and  the  piece  of  the  stt^rnum  were  then  turni^l  upward,  and  access 
was  readily  given  to  the  innonunate  artery  Just  before  ite  bifurcation  (Fig. 
234).  A  ligature  was  then  applies!  without  the  least  ditRcuIty,  and  with 
the  confident  assurance  Hiat  no  neighboring  structures  were  included,  the 
bones  were  replaced. 

The  Rertuirkti. — Silver  wire  or  silkworm  gut  can  be  used  to  unite  and 
fix  the  divided  clavicle,  and  the  sternum  is  quite  easily  held  in  position  by 
a  few  silkworm-got  or  catgut  sutures,  passed  through  its  periosteal  cover- 
ing, Tliough  my  patient  did  not  live  to  demonstrsite  the  after-effeetsi  of 
this  operation,  there  can  be  little  doubt  that  all  the  tissues  would  heal 
satisfactorily,  and  that  the  bony  union  would  eventually  be  complete  and 
sound. 

In  this  operation  I  ligatured  the  common  carotid,  and  subaef|uently  the 
innominate,  with  fine  silk.  The  patient,  in  spite  of  all  attempts  at  restora- 
tion,  died  about  one  hour  sifter  the  completion  of  the  operation. 

The  Eesultft. — Sou{  hon  *  reports  58  cases  of  spontaneous  aneurism  of 
the  third  portion  of  the  sulxlavian  with  only  8  recoveries.  Forty-three 
were  treated  with  proximal  ligature.  3  recovered;  6  by  distal  ligature, 
1  recovered:  G  by  aniimtattou  at  shnulder- joint,  2  recovered:  2  by  opt^ning 
sac,  1  recovered  ;  1  by  extirpation,  with  recovery.  Halstead  f  and  Curtis 
have  each  recorded  a  successful  ea^e. 

Aneurism  of  the  Extremities  of  eomnmn  or  arterio-venous  ty|)e  can  be 
treated  more  sutis fat  tori iy  by  extirpation  than  can  those  located  in  con- 
nection with  the  trunk.  In  the  former  instances,  after  controlling  the 
circulation  by  an  Esmarcb's  bandage  or  other  means,  the  sac  is  exposed  in 
the  long  axis,  carefully  avoiding  injury  of  intervening  important  struc- 
tures; the  vessels  above  and  below,  mainly  contributing  to  its  growth,  are 
ligatured,  the  sac  opene<]  and  the  contents  removed. 

Ligature  of  apparent  collateral  branches  should  be  carefully  done  be- 
fore removal  of  tlie  constricting  agent,  which  latter  should  be  slowly  prac- 
ticed, supplemented  perhaps  with  iligital  pressure,  so  as  to  perun't  the 
catching  of  bleeding  points  as  they  may  become  manifest.  After  the  arrest 
of  hiemorrbage  the  sae  should  be  dissected  out  as  completely  as  may 
be  consistent  with  the  intt^grity  of  the  important  contiguous  stnictures. 
The  remaining  cavity  is  closed  by  means  of  buried  and  other  sutures, 
perhaps  a  drainage-tube  introduced,  and  the  wound  is  dressed  in  the  usual 
manner. 


*  AntmU  of  Surgery,  18©5. 
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SOT 


The  R€m4irks, — ^Proxinial  ligature  of  the  main  vessel  leading  to  the 
aneiiriBm  t^hould  Ije  practict'^l  wlion  other  ineans  of  control  are  not  feasible* 
The  introduction  innn  within  tlie  sac  into  the  open  months  of  vessels  of 
such  exploring  agents  as  probes,  sounds,  etc.,  enables  one  to  locate  the 
vessek  atid  tlie  better  secure  them  from  without  the  sac,  or  within  by  cir- 
cnmRTjhing  with  a  sharp  knife  their  open  mouths.  Portions  of  the  sac 
ailherent  to  important  contiguous  striielures  ought  not  to  l)e  removed  to 
the  detriment  of  the  tissues  in  question.  The  entire  limb  should  be  thor- 
oughly cleaned  in  approved  niannerj  and  after  the  operation  wrapped  in 
cotton,  elevated,  and  the  cireulation  noted  in  order  to  avoid  eo  far  as  possi- 
ble the  occurrence  of  gangrene, 

Matas'  Method  of  Radical  Cure  of  Aneurism,* — This  method  of  practice 
is  adapted  to  uneurisnis  having  distinct  sacs  and  in  which  the  proximal 
end  of  tlie  vessel  eon=^titnting  the  aneurism  can  he  temporarily  controlled. 
Aneurisms  of  the  large  ves- 
sels of  the  extremities, 
whether  of  idiopathic  or 
traiunatie  nature,  afford  a 
suitable  field  of  etfort  in  this 
regard. 

The  Operation  ( Fusi- 
form A  neurism } , — pjlcvat  e 
the  limb  and  apply  Es- 
march's  bandage  or  other 
suitable  agent  so  as  to  arrest 
the  circulation  in  the  tumor; 
expose  and  open  froru  end 
to  end  through  a  free  inci- 
sion in  its  long  axis  tiie 
aneurismal  sac;  retract  fully 
the  divided  borders  of  the 
aae;  evacuate  the  contents, 
exposing  the  interior  to 
view;  examine  carefully  the 
interior  for  collateral  open- 
ings, closing  those  that  Ideed 
by  pressure  until  ail  are 
securely  shut  by  sfwing; 
scrub  gently  and  thoroughly 
with  gauze  wet  with  salim- 
solution  the  interior  of 
the  sac,  removing  laminated 
bloml  and  stimulating  the  surface  to  rpneker  plastic  action  (Fig.  235),  close 
with  a  suitable  curved  needle  armed  with  chromieized  catgut  by  continuous 
or  interrupted  sutures  carried,  as  indicated  (Fig,  236),  througli  the  borders 


Fjg.  235, — The  interior  of  n  fosiform  ttneurismal  sac, 
showing  openings  and  groove  of  m&in  vessel  and 
opening  of  collateral  bmnch. 


*  Transactions  of  American  Surgical  Association,  1908. 
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of  the  two  main  opening?  and  thoge  of  the  corresponding  intervening  wall  of 
the  sac;  remove  all  agents  of  constriction  and  permit  restored  circulation  to 

tejit  the  security  of  the 
sewing;  close  bleeding 
points?  liy  additional  su- 
tiirc:?  if  net^ded,  and  in- 
trtHluce  if  practicable  a 
second  row  of  sutures 
(Fig,  237),  thus  lessening 
the  i^izc  of  the  cavity  and 
burying  the  first  row;  in- 
sert two  or  more  ehromi- 
cized  catgut  guturcs  into 
eaeli  side  of  the  lloor  of 
the  Bae,  then  pat?s  tlicir 
free  ends  through  the  in- 
folds of  the  Mc  (Fig. 
TAH),  thence  through  the 
skin  to  the  external  sur- 
face (Fig.  239);  unite 
the    free  hordera   of  the 


Fio*  2S6, — ^The  fasiform  ttiieun^nu 
of  sutures  firnily  cl<*Mfij 
chroiuicized  catgrut  or  E^ilJ 


The  first  row 
of  sutures  firnily  cl<*Mfig  Ih^  orifices  by  fine 
Ik. 


skin  with  sutures  carried  bo  as 
to  secure  the  line  of  union  to  the 
immediate  umlerlying  htructurch; 
tie  firmly  in  place  over  gauze  pads 
the  transfixion  .sutures,  thus  com- 
pletely obliterating  the  sac  (Fig. 
247).' 

In  the  Sacciform  Amurism 
(Fig.  240)  the  single  opening  is 
closed  by  ijsewing  (Fig.  241), 
&g  in  the  precetling  illustration 
(Fig.  242),  but  without  cncn>ach- 
ing  materially  on  the  diameter  of 
the  lumen  of  the  main  artery. 

The  Operation, — Expose,  oj»cn 
and  treat  the  ancurismal  sac  as 
in  the  operation  for  cure  of  fusi- 


FiG.  237,— The  f\jMff»rin  anearism,  Tlii 
seeond  row  of  sntures.  These  mar  be 
the  ifitt'rrtjpled  f»r  oontinuotl.  If  floor 
ix*  rigitl  the  •second  r^w  may  l>e  oiintted. 


THE  LIGATURE  OF  ARTERIES, 


209 


fomi  aneuri&m  ( Fig.  243) ;  close  by  interrupted  or  continuous  sutures, 
passed  as  inclicatefl  in  illustrations,  and 
without  or  witb  tlie  introduetion  of  thr 
catheter  (Figs.  243,  ^44),  the  open- 
ings of  the  main  urterv  (Fig.  2io)  ; 
practice  the  remaining  steps  of  the 
operation  as  in  the  preceding  one,  caus- 
ing the  outline  of  the  transverse  section 
to  conform  with  that  of  Fig.  246), 

The    Remarks, — This    method    of 
practice  does   not   interfere  with  the 
structnreB    contiguous 
to  the  sac»  as  in  extir- 
pation.   The  wound  is 
of  minimum  size  and  with  cir- 
cumscribed hounrhiries.      Super- 
fluous sac- wall  should  be  excised. 
Since   the  sac    is   nourished   hv 
perivascular  structures,  as  little 
separation  of  it  as  possible 
should    take    phice.      Vari- 
ous  agents    for   control    of 
haemorrhage    can    bu    util- 
in^\     when     the     PIsmarch 
banriage  is  not  suite f)le  for  the 
purpose.      Kangaroo    tendon    or 


Fro.  238. — The  fusiform  utieurisai. 
The  second  row  of  sutures  (continuous)  intro 
tiiieetl :  the  final  obliterntinjbr  sutures  passed 
at  eitlier  si«ll^  On  the  left,  transfixion  of 
floor  is  nuifle.  Mn  the  right,  ends  of  f^iiniiar 
sutures*  passed  through  integuments. 


silk  may  he  used 
instead  of  catgut, 
Carefully  record- 
ed experience 
should  1:k?  consult- 
ed in  advance  of  oprra- 
tinn. 

Excision   of  the  Ex- 
ternal    Carotid     (Daw- 
hunt)- — This  measure  is 
practiced       not      infre- 
quently for  the  purpose 
of  inhibiting  the  growth 
nf  inoperable  malignant 
and     other     tu- 
mors   nourished 
by   the   external 
carotid    and    its 
branches. 
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The  Operation. — Raise  the  patienfis  shoulders,  extend  the  head  and 
tum  the  face  to  the  opposite  side;  make  a  curved  infision  from  near  the 
level  of  the  tip  of  the  ear  downward  Ldoeely  behind  tlie  angle  of  the  jaw, 


FlQ.    240,— The  saccifonn    aneurism,  its 
main  onTicp  ^^\^\  Iho  dutted  oiitliii©  of 

the  maiii  '.  -    p  ^ 


Fio.  241. — ^The  sacciform  aneurism*  The 
closure  of  main  oriilce  by  continuous  su- 
tures without  spcciiil  removing  of  lumen* 


forward  to  the  greater  cornim  of  the  hyoid  bone ;  expose  and  identify  the 
superior  thyroid  branch  by  its  coui^e  find  its  relations  to  the  bifurcation 
of  the  common  carotid,  parsing  a  ligature  around  the  external  carotid  ami 
leaving  it  untied;  trace  the  external  carotid  upward,  or  the  eommon  and 
internal  in  the  absence  of  the  former,  tying  twice  each  branch  in  the  order 
of  exposure,  dividing  each  between  the  ligature? ;  expose  the  terminal 
branches  as  high  above  the  digastric  muscle  as  practicable,  carrying  a  liga- 
ture aroimd  each ;  tie  the  ligature  already  passed  around  the  external 
carotid,  also  those  of  the  terminal  branches;  sever  the  vessels  ligatured  and 
remove  the  intervening  trunk. 

The  Comments. — The  removal  qnite  simultaneously  of  both  external 
carotids  much  the  better  meets  the  indications.  The  absence  of  a  well- 
defined  external  carotid  may  give  rise  to  confusion.  The  primary  branches, 
especially  of  the  lingual,  may  be  tied.    Careful  asepsis  is  essential  in  the 
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entire  measure.  Dr.  DawUini  soinetiiues  uses  a  blimt  probe  instead  nf  an 
aneuribiU'iieetlle  iv  ^^eiiire  tho  vessels;  oftener,  however,  he  plat^es  the  liga- 
tures by  means  of  Wi^  curved  artery  forcc'in^.  Tin*  oci-ipitaL  f^uperior  ihy- 
roiil  and  facial  arise  sometimes  from  the  intt-rnal  earotid  and  common 
carotid,  respectively. 

The  Resul is. —There  seems  to  be  no  doubt  that  thie  method  of  pro- 
cedure delays  and,  pos,*<ibly  in  rare  instances,  arretits  the  grrowth  of  inopera- 
ble tumors  which  might  otherwise  cau^^e  prompt  death.  Also  it  reduces 
to  a  mini  mum  the  loss  of  blood  in  operable  cases,  and  no  doubt  inhibits 
the  local  return  of  the  di**ease  in  such  instancies.  Dawbarn  reports  a 
primary  operative  fatality  of  2  in  48  instances. 


/A 


Flo.  24B*-— The  saccilonn  aneurism.    Closure  of  the  roam  orifice  by  interrupted  suturei 
witbout  special  removing  of  lutiieu. 

Arteriorrliapliy,  or  suture  of  an  artery  for  re]>air  or  injury  to  the  vessel, 
is  advisable,  especially  when  closure  of  the  vessel  by  ligature,  as  is  common 
in  such  cases,  exposes  the  patient  to  increased  danger.  If  the  suturing  be 
carefully  practiced,  tlie  patient  is  given  the  advantages  of  increased  oppor- 
tunity without  addilionnl  danger.  The  wounds  vary  in  direction  and 
extent,  and  are  the  outcome  of  common  and  operative  traumatism. 

The  Opcrafion. — Under  strict  aseptic  care  and  complete  control  of  the 
circulation  expose  the  vessel  at  the  seat  of  injury,  cautiously  preserving  the 


Fio.  243. — The  gacciforai  iineiiri^m.  0\>- 
Uti^ration  of  orifite  cotupJeted,  luuw-ti 
inUct  OperatlaQ  eomploled  ajs  in  fioi- 
fonn  aneuri:»m. 


Fig.  244 — The  safrirorni  aneurism,  with 
cnthefer  introiiiicLHl  to  maintain  cali- 
ber of  lumen;  sutures  placed  over 
catlieler. 


PfO,  245*— The  ftaccifortii  aneurism. 


Th*?  rornoiral  of  catb©t«*r  before  final  closure  of  th% 
main  channel. 
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integrity  of  its  sheath.    In  longitudmal,  oblique  and  in  transverse  injuries 
not  exceeding  more  than  liulf  lU  riri-umference  transtlx  in  turn,  about  a 


Fir,  246,^ — The  saceifurm  aneurism.  Trans- 
verse section,  L  The  line  of  sutures 
closing  the  *»rtfice  over  catheter — new 
lumen  (Fig.  244):  S,  The  secomi  row 
of  sutures  reducing  size  %>t  aac  (Figs. 
2M  anil  2',*S};  3.  The  supporting  ob- 
h'terative  sutures  that  bring  in  contact 
the  floor  and  roof  of  aneurismal  sac 
(Figs.  238  and  239);  4.  Gauze  pads 
under  obliterative  sutures;  5*  Super- 
icial  integuruetitarj  sutures. 


Pio.  247. — The  fusiform  aneurism.  Trans- 
verse section.  1.  First  row  of  obHt- 
erating  sutun^s  (Fig.  2M)i  f,  Seeond 
row  covering  the  first  (Fig.  237) ;  J.  In- 
vertetl  sao  wall^;  ^  Supporting  ublit- 
erativ©  suLurt'S  (Figs.  23t*  and  239);  5. 
Superficial  integumentary  sutures. 


line  from  the  edge,  down  to  the 
interna,  as  in  phleborrhaphy  (Fig 
250),  the  apposing  borders  at  oppo- 
site points,  interruptedly  about  a  line  apart,  with  a  tine  curved  needle 
armed  with  fine  s^ilk  or  ehromicized  catgut;  tie  each  suture,  carefully  avoid- 
ing inversion  of  the  borders  of  the  wound,  suture 
separately  the  sheath  of  the  artery,  and  close  and 
dresa  the  remaining  wound  in  the  Ui?ual  manner. 
When  ike  wound  exceeds  more  than  half  of  the  cir- 
cumference of  the  vessel,  sever  it  completely  and 
repair  according  to  one  of  the  following  methods: 

Mttrphif's  Method  (Fig,  248).— ^ Arm  each  end 
of  tljree  fine  silk  or  chromicized  catgut  sutures  with 
a  cambric  needle;  introduce  each  suture  at  an  equal 
distance  from  the  other  throngh  the  outer  and  mid- 
dle coats,  near  to  the  proximal  cud  of  the  vessel ; 
pass  the  needles  from  within  outward  through  the 
coats  at  tile  distal  end  at  points  corresponding  to 
those  of  tbe  proximal,  about  a  third  of  an  inch 
from  tbe  end  of  tbe  vessel;  slit  the  distal  end  Yig.  248.— Arteriorrhaphy 
briefly,  draw  tbe  proximal  end  into  it  with  tbe  MurpiiT*s  method.  Su- 
sutures  and  tie  in  place  by  uniting  each  end  with  Sgf**'*''^*  """^^^  ^*'' 
its    fellow    when    the    invagination    is    completed; 

unite  the  border  of  tbe  exposed  end  to  the  contiguous  wall,  also  close  the 
slit  at  the  di^^tal  extremity  (Fig.  249).     As  will  be  noted  hereafter,  the 
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methods  of  repair  of  Murphy,  of  Salomon  and  of  Bangle  in  complete  divi- 
sion of  an  artery  are  respectively  similar  to  those  of  Robson  and  Winslow, 

of   Schaflfe   and   Gushing,    and 

of  Poggi,  uretero-ureteral  anas- 

tomoseo    (page   854,   Vol.   II). 

In  fact,  Van  Hook's  plan  in  the 

latter  has  met  with  success  in 

the  former  operation. 

Veins  may  he  closed  (phle- 

borrhaphy),  the  same  as  arteries 

when  wounded,  by  longitudinal 

or  oblique  incisions  (Fig.  250). 

If  a  vein  be  nicked  the  opening 

is  closed  by  ligature,  as  illus- 
trated (Fig.  250)  and  expressed 

in  the  text   (page  215).     The 

continuous  suture  is  often  em- 
ployed in  sewing  wounds  in  veins. 

Ligature  of  the  middle  meningeal  artery  is  con- 
sidered in  connection  with  injuries  of  the  skull,  as  then  it  is  often  required 
(page  237). 

The  RemarJcs. — The  portion  of  artery  resected  ought  not  to  exceed  half 
an  inch  in  length,  except  at  flexures  of  joints  where  greater  relaxation  can 
be  secured ;  traction  loops,  temporary  ligatures,  or  forceps  guarded  by  rub- 
ber tubing,  may  be  employed  to  control  the  circulation.  The  rat-tooth 
forceps  used  in  eye  surgery;  a  fine  cambric  needle  with  elongated  eye;  fine 
twisted  silk  the  size  of  the  needle  and  not  too  firmly  tied,  are  desiderata 
of  importance  in  these  measures. 


FiG.249.— Arterior- 
rhaphy.  Murphy's 
method.  Union 
completed. 


Fig.  250.— Phleborrhaphy, 
seen  below.  Ligaturing 
stitch,  seen  above. 


CHAPTER  V. 
OPERATIONS  ON  VEINS,  CAPILLARIES,  ETC. 

Veins  and  capillaries  often  require  vigorous  treatment,  not  only  for  the 
purpose  of  arresting  haemorrhage,  but  also  to  remedy  the  troublesome  and 
distressing  symptoms  and  the  unsightly  deformities  that  arise  from  unusual 
development  incident  to  obstructed  circulation  and  telangiectatic  growth. 
Veins  are  ligatured  principally  to  arrest  haemorrhage  and  cure  phlebectasy. 

The  Ligature  of  Veins. — Veins,  like  arteries,  may  be  ligatured  in  their 
continuity  or  at  their  divided  extremities.  Large  venous  branches,  when 
divided  in  the  course  of  an  operation,  should  be  tied,  otherwise  they  may 
give  rise  to  an  objectionable  amount  of  bleeding,  which  will  hinder  the 
operator,  interfere  with  the  rapidity  of  union,  and  possibly  require  reopening 
of  the  wound  to  arrest  ha?morrhage.  If  a  large  vein — as  the  internal  jugular, 
the  femoral,  etc. — be  nicked  during  an  operation,  a  ligature  may  be  thrown 
around  it,  above  and  below  the  opening,  or  the  nicked  portion  only  may  be 
sewed  or  tied.  Tying  the  opening  exposes  the  patient  to  greater  danger  of 
(Fig.  250)  haemorrhage  than  does  sewing,  especially  if  the  catgut  ligature 
be  applied.  A  fine,  firm  silk  ligature  is  better  for  this  purpose,  as  it  can  be 
more  securely  tied.  The  practice  of  sewing  the  divided  borders  with  fine 
catgut,  is  highly  extolled  by  many  writers.  The  application  to  a  cut  in  a 
vein  of  a  ligature  is  followed  quite  surely  by  thrombosis  and  closure  of  the 
vessel.  The  repair  by  suture  in  the  manner  of  intestinal  sewing  is  not  often 
followed  by  a  similar  result.  If  it  be  determined  to  tie  the  vessel,  it  should 
be  done  above  and  below  the  wound,  otherwise  troublesome  haemorrhage  may 
follow.  In  the  instance  of  complete  ligature  of  the  femoral  vein,  it  is 
advised  that  the  femoral  artery  be  not  ligatured  at  the  same  time. 

The  Results. — In  fifty-one  cases  of  ligature  of  the  internal  jugular,  six 
died  of  secondary  haemorrhage,  the  result  of  infection.  With  complete 
asepsis  but  little  danger  attends  the  procedure. 

According  to  Braun,  death  from  secondary  haemorrhage  followed  lateral 
ligature  of  the  internal  jugular  in  three  of  twelve  cases.  In  one  case  each 
of  the  external  jugular  and  subclavian  veins  and  in  1i[\e  of  the  axillary  all  re- 
covered. In  eight  of  lateral  ligature  of  the  femoral,  six  died — five  caused  by 
pyaemia.  Simultaneous  ligature  of  the  femoral  vessels  in  twenty-four  cases 
was  followed  by  gangrene  of  the  limb  in  fourteen.  In  twenty-five  instances 
of  ligature  of  the  vein  alone  gangrene  did  not  occur. 

Operations  for  Varicose  Veins. — When  the  veins  of  the  lower  extremities 
and  elsewhere  become  too  much  distended  to  be  amenable  to  palliative  meas- 
ures, it  is  often  advisable  to  resort  to  operative  interference,  with  the  view  of 
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occluding  the  distended  canals.  Injection,  acupressure^  ligutnring,  and  ex- 
cision are  the  common  means  employed  for  this  purpose. 

injection. — The  vein  is  compressed  rtt  points  an  incli  or  less  above  and 
below  the  sent  of  operation  with  the  fingers,  or  by  small  pads  confined  in 
position  with  adhesive  plaster.  The  latter  plan  is  the  better.  Before  the 
injection  is  introduced  the  selected  portion  of  the  vein  is  emptied  by  diver- 
gent pressure  of  the  fingers  npon  the  vessel,  after  which  it  is  allowed  to  till 
again*  The  emptied  portion  is  allowed  to  fill  from  below^not  from  a  col- 
lateral branch — and  then  the  operation  is  completed  by  injecting  slowly 
into  the  isolated  portion  twenty  or  thirty  drops  of  a  tvvcnty-per-cent  solution 
of  subsulphate  of  iron  and  water.  Almost  immediately  the  contents  of  the 
vessel  become  coagulated,  when  the  limiting  pressure  can  be  removed.  The 
patient  should  be  kept  quiet  for  a  few  days,  and  any  tendency  to  undue  in- 
flammation combated.  It  is  wise  to  remember  that  portions  of  the  vein  hav- 
ing collateral  branches  should  not  be  injected  for  fear  of  embolism.  This 
method  is  rarely  employed. 

The  Re^uUi^^ — Of  the  one  hundred  and  three  cases  some  time  sinee 
reported,  seventy-nine  were  cured,  one  dieil,  ami  of  the  remainder,  sixteen 
were  fail  ares. 

Acupressure^ — Acupressure  is  applied  here  in  substantially  the  siime  man- 
ner as  for  arresting  the  circulation  of  arterial  trunks  (page  75).  Thorougldy 
purified  needles  or  pins,  which  may  or  may  not  have  been  constructed  for 
the  purpose,  are  carried  beneath  the  vein  at  intervals  of  an  inch  or  so,  and 
caused  to  compress  the  superimposed  tissues  by  means  of  earbolized  silk  or 
cotton  yarn  woimd  over  their  protruding  ends.  The  pins  are  removed  on 
the  sixth  or  seventh  day,  depending  on  the  degree  of  ulceration  produced. 
Caution  should  be  observed  that  the  pins  be  not  passed  through  instead  of 
beneath  the  vein,  or  a  serious  phlebitis  may  follow. 

Subcutmieous  Ligaiuring. — Subcutane^>us  ligaturing  is  employed  less  now 
than  formerly.  It  is  best  applied  to  veins  of  the  lower  extremities,  and  the 
use  should  be  supplemented  with  vigorous  antiseptic  measures.  The  location 
of  the  veins  can  be  indicated  by  marking  the  integument  over  them  with 
iodine,  while  they  are  fully  distended  by  upright  posture,  or  by  obstruction 
of  the  return  circulation  with  the  patient  in  the  recumbent  position.  The 
latter  method  is  the  better,  because  it  brings  the  vessels  more  directly  under 
command  and  reduces  the  liability  of  their  puncture  or  the  involvement  of 
contiguous  important  structures  to  a  minimum. 

The  Operation, — Pass  a  common  straight  or  curved  sterilised  needle, 
armed  with  a  catgut  ligature,  beneath  the  vein,  through  the  skin,  causing 
it  to  emerge  at  the  opposite  side  of  the  vessel,  then  re-enter  the  needle  at 
the  point  of  emergence,  pass  it  in  front  of  the  vein,  after  which  tlie  direc- 
tion is  changed  so  as  to  carry  it  in  front  of  the  vessel  and  out  at  the  point 
of  entrance.  The  ligature  is  tied,  cut  sht*rt,  and  the  wound  treated  antisep- 
tically.  Often  these  ligatures  are  applied  at  intervals  of  an  inch  or  so  the 
entire  length  of  the  dilated  vessel.  The  limb  is  then  surrounded  with  anti- 
septic dressing,  elevated  somewhat,  and  the  patient  kept  in  bed  for  a  week 
or  ten  days,  and  longer  if  indications  demand  it.     If  the  blood  in  the  inter- 
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venirj^  sjKirt'S  1h\oiir*s  necros<?il,  ^iviii^  rise  to  Ihirt nation,  it  tilmiild  bi^ 
(*vacmit(Ml,  if  IjVrntiuv  altscctiHCs  appi^ar,  tlin  oircndin^i,^  li^^sihin's  slumM  hv 
vvmovvd  aiKl  the  siip[iunitin|r  fcK'i  kept  well  ck^iiiist  rL  A  spLvial  straight  or 
curved  iinthrradcd  nct^llo,  with  an  eve  at  the  pikI  provifknl  with  a  handh*. 
is  admirably  titlr<l  for  tliis  puri)osL'  (  Fig.  2dl).  The  needle  in  tbrejidcil  after 
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Fig,  251. — Keyes*  needle  for  treatment  of  varicDcelc. 

the  pat^sage,  1m  hind  and  in  front  of  tho  ve^^^el  respectively.,  and  thr  ligature 
jdaerd  hy  it^  withdrawal  hi  each  int^tante;  thus  a  prompter  and  iMi^tter  ap- 
plication of  the  ligiitiire  is  ssecnred  thaji  l)y  the  former  implement. 

The  Pnu  a  a  ( to  Hr^.— In  the  snluntaneouis  ligaturing  of  vein;^,  a«  the  long 
and  ehort  saphcnonn,  the  accompanying  nerves  may  be  accidentally  included 
in  the  ligature.  However,  if  the  vein  i>e  drawn  forward  ( Fig.  200,  e,  f)  away 
from  the  nerve  and  the  needle  jiat^sed  as  elos4^1y  a>i  po^isible  to  the  vesftcL  but 
little  Irtndile  will  n^sult  from  their  association.  In  many  instances  it  is  dilli- 
cult  to  properly  outline  the  dilated  vessels,  owing  to  their  depth  and  tortuous 
course,  and  in  such  cases  the  passage  of  the  needle  is  followed  by  brisk 
haemorrhage,  notwithstanding  the  great  caution  exercised  in  the  ineertioD^ 
The  lack  of  surgical  precision  in  the  application  of  the  ligature,  the  fre- 
queney  of  stitch*hole  abscess  and  increased  temperature  following  it,  are 
strong  objections  to  the  method,  as  they  suggest  the  possibility  of  phlebitia 
and  thrombotic  infection— complications  that  are  reported  to  have  ensued 
and  been  followed  by  death  from  pyaemia  in  rare  instuuces. 

The  R$8uUs^ — Aa  jet  there  is  no  good  retison  known  to  lis  to  regard  this 
method  as  less  annoying  or  more  cfTcetive  than  treatment  by  excision. 

//ic^t>i07i  and  ?/j7r/ifM;'/«^  (»^./r/*<ro?/)  isa  wise  plan  of  treatment  in  all  in- 
stances, more  especially  in  those  cases  where  the  veins  are  tortuous  or  ill  de- 
fined. The  dilated  vessels  are  exposed  by  incision  along  tho  course  of  greatest 
tortuosity,  tied  above  and  below,  excised,  and  the  wound  dosed  in  the  usual 
manner.  Many  authorities  advise  excision  im  preferable  to  any  other  method 
of  treatment.  The  writer  has  simultaneously  tested  on  several  occasions,  as 
far  as  possible,  the  comparative  worth  of  this  and  the  preceding  method  on 
the  same  patient  The  recovery  was  prompter,  the  pain  and  annoyance  less 
in  the  limb  subjected  to  the  latter  method  in  every  instiince.  The  tinal  re- 
sult can  not  yet  be  estimated. 

The  ligature  of  the  internal  saphenous  vnn  (Trendelenburg),  near  to  the 
saphenous  opening,  is  advised  for  the  cure  of  varices  involving  tho  branches 
of  this  vessel.  Ligaturing  the  vessel  relieves  it  of  the  pressure  of  the  cohmin 
of  blood  below  the  point  of  tying,  and  thereby  permits  the  restoration  of  vas- 
cuhir  tone.  Four  or  five  inches  of  the  vein  may  he  removed,  carefully 
tying  the  collaternl  branches.  If  this  method  fail,  extirpation  or  multiple 
ligature  of  the  veins  of  the  leg  may  he  dojie.  As  in  all  oj)erations  on 
veins,  strict  asepsis  should  Ih'  practiced.  Tlie  wonml  is  rinsed,  th**  extrem- 
ity wrapped  in  eottuir,  srnigly  bandaged,  and  iinmnlallzed  for  Icn  days. 
The  fact,  as  reported,  that  pad  pressure  on  the  stiphenims  vein  (LandererJ 
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cures  the  discomfort  m  iiiDetj  per  cent  of  the  cases  emphasizes  the  impor- 
tance of  ligaturing  the  vessel.  In  the  expt-rience  of  the  author  this  method 
is  unreliable  in  those  cases  with  freu  coninianieation  between  the  superficial 
varices  and  deeper  venous  circulation,  and  for  apparent  reasons.  Ferguson 
ties  the  saphenous  vein  at  two  points  near  the  femoral  and  cuts  out  a  section, 
then  makes  a  semilunar  incision  through  the  skin,  from  the  lower  part  of 
the  thigh  along  the  inner  side  of  the  leg, /forming  a  flap  which  overlies  the 
Taricosities.  The  incision  is  deepened,  the  vessels  severed  and  tied,  the  flap 
turned  over,  the  normal  and  abnormal  veins  and  their  branches  dissected  away, 
the  flap  restored,  borders  united,  the  limb  dressed  and  confined  as  before, 

Schede  makes  a  circuhir  incision  around  the  leg  down  to  the  veins,  which 
he  exposes  for  a  distance  above  and  below  by  means  of  circular  flaps.  The 
vessels  are  tied  between  two  ligatures,  the  portions  excised,  the  flaps  replaced, 
borders  united,  and  limb  dressed  and  confined  as  usual.  The  long  and 
short  saphenous  nerves  should  not  be  divided,  if  possible  to  avoid  them. 

Venesection. — Although  venesection  can  hardly  he  classed  as  an  operation 
of  much  momentj  in  a  surgical  sense,  yet  the  infrequency  of  its  employment 
at  the  present  time  is  apt  to  render  a  knowledge  of  the  details  connected 
therewith  somewhat  uncertain  in  the  minds  of  a  majority  of  the  practitioners 
of  the  present  generation.  The  veins  selected  for  the  procedure  are  the  in- 
ternal saphenous  at  the  ankle, 
the  median  bM^^ilic,  or  median 
cephalic  at  the  bend  of  the 
elbow,  and  the  external  jugu- 
lar vein.  The  initirumenfs  re- 
quired for  the  purpose  is  the 
ordinary  thumb  lancet,  or  a 
curved  or  straight  sharp- pointed 
bistoury.  The  first,  however, 
possesses  the  greatest  number 
of  traditional  virtues.  If  the 
region  of  the  elbow  be  selected, 
the  median  cephalic  vein  is  pre- 
ferred, on  account  of  its  greater 
distance  from  the  brachial  ar* 
tery  and  the  posterior  relation 
to  cutaneous  nerves.  The  arm 
should  be  constricted  by  a  band* 
age  drawn  sufficiently  tight  to 
obstruct  venous  return  without 
interfering  with  arterial  circu- 
lation ;  this  will  can  so  the  veins 
to  appear  prominently  distend- 
ed, unless  the  patient  be  very 
fleshy,  in  which  case  thu  sense  of  touch  must  be  relit*d  on  to  indicate  the 
exact  situation  of  the  vessel.  The  vein  should  be  well  defined  by  the  fiTtger, 
and  heltl  in  position  by  the  thumb  or  finger  placed  just  below  the  point  of 
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incision.  After  thnrougli  cleansing*  the  incision  is  nm*h  oUliqurly  to  the 
Lt^an^ivtT!So  tlianR'ter  of  the  vein,  and  of  siiflicient  dopt li  to  frcoly  open  thts 
rvot?!JC'l  without  tiuvering  it  (Fig.  35*^).  The  flow  of  hlood  may  be  increased 
by  Ciiusing  the  patient  to  grai^p  firmly  a  stick  or  broom  handle;  it  may  be 
impeded  by  the  interposition  of  the  subcutaneous  fat,  whieh  should  be 
publied  aside.  The  amciuiit  of  hlood  taken  will  l>e  regulated  by  the  strength 
of  the  patient,  whether  he  tie  standing  or  lying,  and  by  the  demands  for  de- 
pletion. If  standing  or  sitting,  the  efftH-ta  will  be  gi>oner  felt  than  if  in  a 
reeiimbent  poisture.  Usually,  however,  from  half  a  pint  to  a  pint  will  sutTice. 
The  flow  is  arrested  by  removing  the  bandage  aliove  ami  a]>plying  thi^  linger 
to  the  bleeding  point,  after  whieh  a  small  asepiie  compress  is  placed  over 
the  incision,  and  confined  in  position  by  adhesive  plaster  so  arranged  as  not 
to  impede  the  venous  return. 
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Pia»  253, — Instruments  employed  in  ttie  operttlioii  *if  iT^^U!sif^n. 
Scalp>cl.  6.  Thumb  forceps,  c,  Scisi*ors.  d,  AnQnrhm  Tn^t*<llo»  e.  Onliimry  dro[ipcr 
with  curved  point,  exieinporancoiis  tiannula,  /.  Toothpick  for  fiamt*  purposo,  ^* 
Cooper's  eannulii,  h.  KoUv'a  needle,  4.  Lueketrs  ennniilH.  J.  Towii^r's*  eannuliu 
m,  llarris's  CHTirnda.  n,  I^owler's  thermometer  for  cannida.  it.  Calg^ut  nnd  silk 
wormgiit,    p.  Needles. 


//  Ihr  cvlcrnttl  jitt/ular  vein  1k^  seleeted,  the  compress  is  pbued  just  above 
the  clavicle,  and  confined  in  position  by  a  bandage  carried  under  the  oppo- 
site axilla.  The  pn\^sure  is  then  applied  to  the  vessel  above  the  point  of 
proposed  incision,  Jind  the  vessel  is  opened  at  a  right  angle  with  the  fibers  of 
the  platysrna  niyoides  mnsele.  The  finger  must  always  be  placed  on  the 
incision  before  the  compress  is  removed,  in  order  to  prevent  the  entrance  of 
air  into  the  circulation. 
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Transflisioil. — Transfusion  is  a  means  eniplinrtl  to  overc nnir  the  exluius- 
tiuii  caused  by  disease  and  slioek  from  the  loi?*;  ol  blood.  In  the  liitttT,  liow- 
ever,  it  is  of  the  greatest  practical  utility.  Blood,  defibrinated  blood,  and 
saline  solutions  (infusion)  are  eriiployed  to  mwt  the  deinauds.  The  eniploy- 
nient  of  galine  solutions  has,  however,  sujierseded  entirely  the  ust^  of  blood. 

The  fluid  may  be  introduced  into  an  arterij  or  a  vein,  either  of  which 
may  be  chosen  at  a  part  distant  from  the  wound,  causing  the  need  for  in- 
fusion, or  at  the  wound  itself,  in  the  hitter  instance  possibly  ntiHzii^g  for 
the  purpose  a  vessel  already  exposed.  The  former  course  is  the  better,  and 
connnonly  the  bend  of  the  elbow  is  well  adapted  for  the  requirement.  The 
ffuid  especially  etnployed  is  composed  of  six  parts  of  pure  table  salt  to  one 
thousand  of  boiled  liltered  water,  practically  a  hea|Knl  teaspiwnfid  of  the 
former  to  a  quart  of  the  latter.  Sjiecial  fluids  are  commended  by  some 
lieeausc  of  their  closer  aj^proaeh  to  the  composition  of  the  blood  serum. 
However,  these  special  fluids  appear  to  be  of  insufficient  practical  impor- 
tance to  militate  against  the  uh'  of  tlie  simpler  fluids  on  all  occasions. 
Various  apparatus  are  employed  for  the  purpose  of  infusion.  Borne  are 
simple,  others  of  a  complicated  nature.  The  simpler  and  the  handier  the 
means,  the  better  for  the  prompt  ami  full  measure  of  lieneflt. 


Fio»  254— Apparatus  for  infusion. 

Ordinary  fouatain  syriixffe,    Kully*s  anparatus.    Graduated  glass  reservoir  and  infnsion 

tube,    Fowler*s  ajjpamtus  with  thermomeler  attachment* 


The  Operation  of  I nf union  (Venous). — Cleanse  the  field  of  operation 
thoroughly;  constrict  the  arm  three  or  four  inches  above  the  elbow  joint 
(Fig.  2h2)  with  a  rubber  cord  or  a  bandage;  choose  the  most  prouiinent 
vein,  usually  the  median  liasilic  (Fig.  252)  ;  make  an  incision  down  upon 
the  vein  in  the  long  axis,  of  proper  length  to  freely  expose  it;  separate  the 
vessel  from  the  cnidignous  tissues  with  a  probe,  a  grooved  director,  or  an 
aneurism  ntH'tlle;  ligature  tlie  vein  at  the  lower  as]iect  of  the  wound :  pass  a 
scTond  ligature  an  inch  or  so  al»ove  the  preceding  one,  leaving  it  untied ; 
divide  the  vein  between  the  ligaturci^,  transversely  upward,  through  half  of 
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lint  firruiiiferfiK'r,  with  scissors  (Fig,  255) ;  ingi*rt  the  end  of  the  cannula 
(the  t?oliitiori  i^lowly  i'scapiiig  fnurt  it)  ii|iwjird  into  thr  vi-in  and  tie  it  in 
phice  with  tlii'  t^tTond  ligaturu,  luaking  a  liuw-knot;  ivniovf  thi^  tonhtriction 
ahove,  and  introduce  the  fluid  slowly  at  the  proper  temperature  (118°  F. 
to  120"'  F, ),  carefully  watching  the  elfeet  on  the  vein  ahovc  the  incision : 


divide  the  vessel  Ix-tween  the 
close  the  external  wound  hy 
Th  e  Free  a  u  ( io  n  .s\  —  Se- 
tain  that  salt  is  introduced, 
will  cause  (Itndh-  [nnnrrst' 
fiirr  iL^inir,  to  u  in  in  tain  the 


ligatures  after  eompldioti,  and 
^ewini?*  and  dregs  it  asf*ptieully. 
<'ure  eoniplrte  asepsis.  Be  cer- 
as  till*  infusion  of  water  only 
the  ap|ijirfittis  in  lu)!  watrr  lie- 
}>ropt'r  tetnpcrature  of  the  Huid 
wdnle  entering  the 
vessel.  Be  sure 
that  the  proprr 
temperature  is 
maintained  hy 
slant  scrutiny.  Insert  the  IuIk* 
whilr  lluid  is  rseaping,  to  avoid  the  in- 
troihiction  of  air.  The  observance  of 
tliese  precautions  may  obviate  the  oc* 
enrrence  of  chills  at  the  time  of  opera- 
tion. A  hhint,  not  a  sharp  cannula 
shuidd  hi"  introduced,  for  the  latter 
nuiy  puncture  the  vessel  and  otherwise 
liinder  prompt  action.  Avoid  leaky, 
defective  apparatus.  The  amount  in- 
fusi»d  should  depend  on  tlie  case  and 
the  etTect  on  the  patient,  from  a  pint 
to  a  quart,  introduced  during  half  to 
threc^  quarters  of  an  hour,  ceasing  at 
onee  with  unfavorable  signs.  Embar- 
rassment of  the  action  of  the  heart  and  arleiua  of  the  lungs  or  brain  may 
follow  a  too  free  introiluction  nf  Ihf  Hniil,  Filtration  can  be  rapidly  dmie 
hy  passing  the  fluid  through  sterilized  absorbent  cotton  surrounded  with 
sterile  gau^se. 

Injection  of  Saline  SoIuUonfi. — The  introduction  into  the  veins  or  the 
arteries  of  various  saline  solutions,  the  chief  ingredients  of  which   are 
common  salt  and  carbonate  of  soda,  is  highly  recommended, 
Szumann  recommended  the  following : 

I^   Water,    sterilized 32  ounces ; 

Conmion   salt .  ,  .  , .     1 J  draehm  ; 

Carbonate  of  soda,  . . , 15  grains. 

M.     lloat  to  110^  or  11^  F. 

Dateharti's  prompt  methail  of  practicing  saline  transfusion  hy  "nee- 
dling '*  may  he  serviceable.  The  saline  solution  is  quickly  prepared  hy  add- 
ing a  heaped  teaspoonful  of  table  salt  to  a  quart  of  warm  boiled  water.    The 


Fio.  255. 
Introducing  the  tube  in  infuslmi. 
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Fni.  250.— Collins'  instnnnent  f<*r  Intro- 
dut'tiurj  of  blnotl  t^n  nalitui  solutions. 


mi*t]iod  rofjiiircs  "an  ordinary  Davids^on'^  8ynngi\  an  ordinary  soft-ridilKT 
Cfitlii'liT,  or  a  small  ndiher  draiTin^e  tube  aud  an  ordinary  hy|X3doniiic 
nt»HMi' — large  size  prelVrrt'^l,  flmiigh 
this  is  not  essential.  After  thorough 
aseptic  preparation,  the  needle  is 
pushed  slowly  mto  t!ie  radial,  poste- 
rior tibial,  or  femoral  artery  until 
arterial  blood  appears  at  the  outer 
extremity,  the  catheter  is  then  slipped 
over  the  hapeof 
the  nwdle  aud 
tied,  the  noz- 
zle of  the  syr- 
inge is  insert- 
ed into  tlie  eye 
of  tlie  cath- 
eter, the  needle  is  held  firmly  in  place,  ond  the  tluid 
is  pumped  slowly  and  eautiously  into  the  arterial  cur- 
rent. A  fountain  syringe  elevated  six  feet  will  an- 
swer the  purpose  equally  welL  A  pint  of  this  fluid  ean  he  thus  introduced 
within  half  an  hour.  If  the  shoek  fmm  loss  of  blood  he  profound,  it  is 
advised  that  the  tluid  he  as  hot  as  the  hand  eon  well  hear  (118°  F,),  In 
any  event  the  temperature  of  the  fluid  should  be  not  less  than  110**  F. 

The  Fanavit'S. — The  needle  may  uot  i^nter  the  vessel,  or  it  may  he  uneon- 
soiously  withdrawn  from  it  Tjider  either  of  tbes<.'  etuiditions  tlie  injected 
fluid  will  eausi*  distention  of  tlie  eorineetive  tiss^ues  adjacent  to  the  point  of 
puncture.  If  the  salt  l>e  omitted,  the  effeet  *»f  the  water  on  the  lilood  cor- 
puscles will  quickly  kill  the  patient.  If  minute  fon-ign  bodies  l>e  present  in 
the  fluid,  the  needle  uiay  heeome  ol>strueted:  therefore,  tiie  fluid  should  be 
strained  before  it  is  used.  The  introduction  of  air  into  the  cireulation  will 
not  happen  with  the  use  of  a  fountain  syringe,  hut  care  shouhi  be  taken 
or  air  will  be  introduced  with  the  use  of  Davidson's,  especially  if  the  valves 
be  defective;  then  the  instrument  slioidd  be  imnu/rsed  in  a  sjiline  solution 
while  in  operation.  The  saline  fluid  will  liecome  crxiled  before  it  is  en- 
tirely used,  uidess  the  vessel  containing  it  be  placed  in  another  lilled  with 
fluid  kept  still  hotter  \\mu  this  by  frerpieut  adilitions  of  boiling  water. 

i^ithrithtnroits  itijertioit  of  salinv  fluid  ( Hypodernioelysis)  is  done  inde- 
|K'ndcntly  of  the  preceding  nu4hod  of  use,  mn\  supjdemental  to  it  A  pint 
or  two  in  divided  f>ortions  can  he  injected  at  dilTerent  situations  into  the 
connective  tissue  of  the  thighs  or  ilio-lunibar  region  b(*neath  tlie  female 
breasts  (Kelly),  aided  by  rubbing  to  disperse  ihe  tluid,  for  the  jnirpose  of 
relieving  sljock.  If  time  will  permit,  only  sterilized  fluids  should  he  em- 
plovi'^l  and  aidise|>tic  methods  praeticed  in  other  re^fjects, 

Copuius  enrmatd  ( ICrUeroe lysis)  of  hot  saline  tluid.  carried  high  up  into 
the  large  intestine  hy  nunius  of  a  tube,  are  now  emplove<l  fn^iuently  in  castas 
of  shock  from  loss  c»f  lilood  of  a  lesser  degnn^  than  thai  ealling  for  its  injec- 
tion into  the  tissues  and  vessels.     Instrumental  outfits  for  the  employment 
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of  enteroclysis  to  meet  the  various  indications  referable  to  disease  of  the 
kidneys  and  other  morbid  conditions  now  find  ready  and  servicea])le  use, 
and  can  be  procured  at  the  shops  for  the  sale  of  instrumental  supplies. 

Arterial  infusion  has  been  advocated  on  the  basis  that  it  conveys  the 
fluid  more  equably  to  the  heart,  and  therefore  with  less  danger  of  exciting 
undue  disturbance  of  the  circulation.  The  admission  of  a  small  amount  of 
air  does  no  great  harm,  and  the  danger  of  phlebitis  is  avoided.  The  vessel 
selected  should  be  the  radial  at  the  wrist  or  the  posterior  tibial  at  the  ankle, 
either  one  of  which  is  exposed,  and  three  ligatures  are  placed  around  it  at  a 
little  distance  apart;  the  distal  one  is  tied,  and  the  proximal  one  tightened 
sufficiently  to  interrupt  the  circulation  in  the  vessel.  The  vessel  is  now 
opened  and  the  tube  inserted  and  tied  in  position  by  the  third  or  middle 
ligature,  then  the  proximal  one  is  loosened  and  the  fluid  injected  into  the 
circulation.  It  is  better  to  inject  the  fluid  against  than  with  the  natural 
flow  of  the  blood  current,  to  avoid  over-distention  of  the  capillaries.  As 
soon  as  the  injection  of  the  fluid  is  completed  the  proximal  ligature  is  tied, 
and  the  intervening  portion  of  the  vessel  removed  along  with  the  tube. 
Arterial  infusion  is  practiced  much  less  often  than  venous.  Permanent 
dilatation  of  the  walls  of  the  artery,  and  even  sloughing  of  the  soft  parts, 
have  followed  the  practice.  Kelly  no  longer  employs  it  in  females,  but 
advises  submammary  infusion  instead. 

Operations  on  the  Capillaries. — The  capillary  system  of  vessels,  like  the 
venous,  may  undergo  dilatation  of  sufficient  degree  to  create  distinct  but 
slowly  developing  and  painless  deformities  and  tumors.  The  morbid  process 
is  limited  usually  entirely  to  the  capillaries  of  the  integument;  however, 
the  deeper  and  larger  vessels  are  not  infrequently  involved  also,  not  only  at 
the  beginning,  but  during  the  development  of  the  growth.  These  growths 
var\'  in  situation,  size,  shape,  and  color.  The  simplest  variety  is  known  as 
the  "  mother's  mark,"  "  birthmark,"  etc. 

A  birthmark  can  be  treated  by  pressure,  caustics,  hot  needles,  vaccina- 
tion, and  galvano-cautery,  depending  upon  its  size  and  situation  and  the 
fancy  of  the  operator.  It  is  not  well  to  interfere  at  all  in  early  life  except  by 
simple  means,  unless  the  growth  increases  rapidly  in  size.  The  majority  of 
these  growths  will  disappear  of  themselves  before  their  presence  becomes  a 
source  of  annoyance  or  regret  to  the  possessor.  There  are,  however,  sev- 
eral means  which  will  often  hasten  their  departure — as  the  use  of  simple 
compresses,  repeated  application  of  collodion,  or  vaccination  if  the  birth- 
mark be  located  suitably  for  the  act.  The  following  method,  introduced  by 
Dr,  Squire,  which  seemed  likely  at  one  time  to  meet  the  desired  end  in  the 
great  majority  of  cases,  can  be  employed : 

The  "  mark  "  is  frozen  with  an  ether  spray,  and  numerous  superficial 
parallel  incisions  are  made  about  one  sixteenth  of  an  inch  apart,  and  the 
whole  is  covered  with  blotting  paper,  which  is  pressed  upon  with  sufficient 
force  to  prevent  any  gaping  of  the  cuts  or  haemorrhage;  after  fifteen  or 
twenty  minutes  the  paper  is  thoroughly  wet  with  water  and  removed.  Some- 
times a  thin  underlying  clot  of  blood  will  be  found;  this  must  be  washed 
away  carefully  with  water  aided  by  a  soft  brush,  and  the  part  dressed  asep- 
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tkiilly.  When  it  is  necfBeary  to  iviRiit  llie  operation  the  incisions  fibould 
ha  inatk*  at  right  angles  to  tlir  jinvioiis  om-s.  In  siHi|ile  eaters  and  wiili 
pro[jer  care  a  perf^nt  eiire  is  setiiri'd  by  this  method,  witJiout  scarring. 

The  mjeciion  of  ergot,  the  solution  of  Buhtiu!|>lmte  of  iron,  and  undiluted 
carbolic  acid,  etc.,  lias  Ix'cn  recommended.  Thev  are,  liowevor,  iLneertaiii 
in  llieir  action,  and  are  liahle  to  lie  followt'd  by  infifiunuati<*n,  uleeratiou,  and 
^onu4imes  by  enibolisni.  Tlio  solutions  can  be  injected  by  the  ordinary 
iiypod(Tnne  syringe,  tlirw  or  fonr  drops  at  a  time,  in  varioiij?  jjortions  of  the 
growth.  This  nietliod  can  not  be  coin  mended.  The  use  of  red  heat  around 
tlte  hase  and  over  the  surface  of  the  growth  by  nutans  of  the  Patjuelin  cau- 
tery is  an  admirable  method,  provided  the  growth  involves  ttie  skin  alone  or 
only  the  capillaries  in  the  tissue  imnuKliately  beneath  it  If  vigorously 
applied  it  is  usually  followed  by  mor*'  or  hi^ii  dif^fignrement,  depending,  of 
course,  upon  the  degree  and  extent  of  the  cauterization. 

Needles  h^aied  to  a  marked  degree  of  redness,  either  by  electricity  (see 
Fig,  iOD)  or  the  ordinary  means,  are  admirable  agents  of  cure  in  pronouneed 
cases.  They  are  thrust  into  tlie  vascular  growlhs  and  allowed  to  remain 
until  tlie  iissuts  and  fluids  adjacent  to  them  are  cooked,  after  which  they 
are  carefully  withdrawn  and  inserted  as  l>efare  at  another  part  of  the 
growth.  The  numlver  of  insertions  is  controlled  by  the  size,  vascularity,  and 
situation  of  the  iilmonnality.  I^sually  live  or  six  introductions  will  suffice, 
and  these  should  be  made  at  the  border  rather  tlian  at  the  center  of  the 
growth,  the  idea  being  to  establish  a  cure  by  gradual  eneroachnient  from  the 
border  ratlier  than  by  direct  attack,  Eh'rtrtdijsifi  often  secures  favorable 
results. 

The  Commtutts, — Nt^les  heated  Ijy  eleetrieity  are  the  best  agents  of 
treatment,  A  neinile  should  be  iotrmloccd  and  removed  slowly  and  cau- 
tiously, as  a  rapid  introduction  will  liend  and  destroy  it.  A  rapid  renujval 
will  often  cause  unnecessary  bannorrhage  on  account  of  the  adlierence  to  the 
needle  of  the  cooked  tissues  that  environ  the  point  of  puncture.  The  pa- 
tient should  be  kept  quiet  for  a  few  days  after  the  employment  of  giilva no- 
puncture,  and  the  seat  of  the  operatiou  should  be  treattxl  antiseptically* 

tSubiU  tan  eons  LiV/zj/^n/*/;,^ — If  the  nanus  be  of  large  size,  persistent^  of  a 
dark  color,  and  markedly  elevated,  it  may  be  suitably  treated  by  the  employ- 
ment of  subentaneouB  ligature.  8ul)cutaiux>us  ligaturing  may  be  performed 
in  s<neral  ways,  depeudiug  on  the  size  and  shajte  of  the  tumor  and  the  fancy 
of  the  operator.    Treatment  l>y  ligature  is  inferior  to  that  by  ne^xlles. 

Fig,  *v57  represents  a  simple  method.  In  this  the  nw^dlcj  armed  with  a 
Btrong,  well-carbolized  silk  or  catgut  ligature,  is  thrust  beneath  the  integu- 
nu'Ut  at  the  base  of  the  tuuior  aTid  carried  subcutaneously  as  far  as  possible 
around  the  base,  and  then  pass5<:*d  out  through  the  integument,  to  be  again  in- 
trotluetfd  at  the  point  of  exit  and  camtnl  still  farther  around  and  pushed 
through  as  Ix^forc,  arid  so  on  until  the  nr^edle  is  caused  to  emerge  at  the  point 
of  primary  insertion.  The  ends  of  tht*  ligature  are  then  tietl  in  a  tlrm,  bard 
knot. 

Fig,  *v'.'»fi  rejires^'uts  a  rhuible  ligature  carried  through  the  base  of  the 
growth  and  divided;  each  portion  of  the  ligature  is  then  carried  subcuta- 
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neously  around  half  of  the  base  and  tied  independently  of  the  other  part. 
This  method  of  procedure  is  applicable  to  growths  having  large  bases.  Fig. 
259  represents  the  application  of  the  ligature  to  quarter  sections  of  the 
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Fio.«  257. 
By  a  single  ligature. 


Fig.  258. 
By  a  double  ligature. 


Fig.  259. 
Ligation  in  quarter  sections. 


base.  It  is  employed  in  still  larger  growths.  Pass  a  double  ligature  through 
the  center  of  the  base,  cut  the  loop  near  the  middle,  leaving  one  end  of  the 
divided  thread  in  the  eye  of  the  needle ;  then,  after  threading  the  needle  be- 
sides with  the  other  end  emerging  at  the  opposite  side  which  corresponds  to 
that  portion  of  the  ligature  which  was  liberated  by  the  division  of  the  loop 
(Fig.  260),  pass  it  through  the  base  at  right  angles  to  the  primary  course. 
Before  tightening  the  ligature  the  integument  in  the  course  of  constric- 
tion should  be  deeply  incised,  not  only  for  the  purpose  of  avoiding  the  pain 
and  ulceration  incident  to  the  pressure,  but  also  to  allow  the  proper  adjust- 
ment of  the  constricting  agents  (Fig.  261).  It  will  simplify  the  discrimi- 
nating and  tying  of  the  extremities  if  one  half  the  ligature  be  colored  before 
the  primary  introduction.  Fig.  262  represents  the  ligation  of  a  growth  with 
an  elongated  base.  In  this  instance  a  double  colored  ligature  is  required, 
which  is  passed  through  the  base  from  side  to  side,  commencing  and  ter- 
minating just  outside  the  extreme  limits  of  the  growth ;  if  the  white  loops 
be  now  divided  on  one  side  and  the  black  on  the  other,  independent  sets  of 
ligatures  will  be  formed,  which  should  be  firmly  tied  after  the  skin  falling 


Fig.  260. 
Quarter  sections,  second  step. 


Fig.  261. 
Tying  ligature. 


Fig.  262. 
Ligature  of  elongated  base. 


within  the  grasp  of  each  ligature  has  hecn  first  incised.  The  separation  of 
the  growth  is  hastened  by  the  use  of  a  rubber  ligature  applieil  in  a  similar 
manner.  The  introduction  into  the  vascular  growth  of  threcullihe  scions 
which  are  charged  with  a  solution  of  subsulphate  of  iron  from  time  to  time, 
and  drawn  into  the  vascular  structure  with  the  view  of  causing  coagulation 
of  the  fluid  contents,  is  advised,  and  thus  far  the  results  of  this  method  of 
treatment  justify  its  further  employment.  It  is  open  to  the  same  objection 
as  the  introduction  of  constringing  fluids  by  other  means — the  liability  of 
infection  from  the  presence  of  the  opening  in  the  integument  for  the  pas- 
sage of  the  threads. 


UPEKATIVK  SLlKiKRY. 


Division  and  Ltf/rt^«n\-^C'irjioid  growth  of  the  scalp  can  lu*  suic^'B^fully 
treak^d  li}'  making  a  fret*  iiiiitiion  outsiilu  ajid  lU'arly  unmiKl  it,  duwn  to  tilt* 
pi*rio.«teuni,  It^aving  that  portion  of  tlie  growth  tliat  L^outains  lliu  largw^t 
voiNsel  ynih'^turhi'il  to  form  a  piHlidt*  to  nourish  tho  llap.  The  jiaj>  is  raised 
and  all  bleeding  points  are  tied,  after  wliieh  it  is?  kept  separated  from  its  for- 
mer bed  by  autist^ptic  gauze  until  the  surfacee  granulate.  The  surfaces  are 
then  appoj^ed  and  soon  unite,  thus  destroying  the  growth  without  los8  of 
substance.  If  the  pulsations  in  the  thip  continue  for  four  or  tive  days,  the 
dilated  vessel  entering  it  should  be  tied  at  a  distance  from  the  pedicle.  The 
htemorrhage  attending  tfie  operation  is  eontrolled  to  a  degree?  during  the 
primary  o[H'ration  Ijy  a  strong  rubber  band  passcnl  around  the  head,  1m>- 
Tieath  which  compresses  eorrespofidiiig  to  the  course  of  the  main  vessels  that 
ftupjily  tlie  scalp  are  placed.  The  bleeding  can  also  be  arrested  by  direct 
presgu re  against  the  underlying  bone;  yet,  notwithstanding  tliese  means,  the 
loss  of  blood  may  he  <[uite  S4.'vere,  and  the  openitif>n  shmdd  tiot  be  attempted 
if  the  patient  be  already  exsanguinated  or  otherwi>ie  deliilitatcd.  Tare 
should  Im3  taken  to  form  a  pedicle  of  svdTieient  width  to  nourish  the  flap; 
froTu  half  an  inch  to  an  inelu  depending  on  tlie  size  of  the  flap,  has,  in  the 
anthoi's  experience,  been  amplr  for  tlie  purpose.  If  the  dressing  b<*  ajH 
plied  too  iirndy,  the  integrity  of  the  flap  will  be  endangered.  The  author 
has  prjictieed  this  method  in  three  eases  of  cirsoid  change  of  the  vessels  of 
the  scalp  with  prompt  and  entire  success.  In  one  instance— involvement  of 
the  occipital— the  loss  of  blood  during  the  operation  was  considerable. 

Wyeth  commends  the  injection  into  vascular  growtlis  of  water  varying 
from  100''  F-  to  :212°  F,,  with  the  idea  of  effecting  a  eure  by  causing  coagu- 
lation of  the  eontained  Idood  and  the  albuminoids  of  the  tissues.  A  syringe 
with  a  nietallie  luirrcl  having  an  ailjustnhle  ]>iston  and  needk^s  of  as- 
sorted sizes  and  lengths  are  recjuired,  together  with  a  suitable  receptacle  for 
the  fluid  and  a  ilamc  to  keep  the  water  at  the  lioiling-jioint, 

Thr  f>;yrn//fo//.— Uender  the  o|HTation  tie  hi  aseptic  and  administer  an 
anivsthetie,  insert  the  needle  in  aricriul  and  vvnous  growths,  det^ply  into 
the  tumor  and  iliscbarge  half  a  drachm  to  a  draehrn  of  the  fluid  into  its 
various  aspects,  withdrawing  the  nee'dle  partially  and  changing  its  direc- 
tion with  each  injcelion  until  the  tumor  is  hardened;  injevi  in  aipiUartj 
growths  with  a  suitable  needle,  two  to  six  drops  at  a  temperature  of  l^Hf 
V,  at  various  parts  of  the  disfigurement*  beginning  at  the  borders. 

The  Rrmad'M. — Apply  pressure  around  the  border  of  the  growth  during 
injection  to  h'ssen  danger  of  emiudi  gaining  the  circuUition.  If  the  fluid 
W  too  hot  or  Ix;  injected  in  too  large  amounts,  or  too  forcibly,  lo(*al  slough- 
ing may  follow.  The  injection  should  cease  when  slight  blanching  of  the 
skin  is  noted.  The  amount  injected  should  dcfH'ud  on  the  size  of  the 
growth;  not  more  than  four  or  five  ounces  shouhl  be  employed  at  a  treat- 
ment in  extreme  cases.  Treatment  may  be  rejKmted  at  intervals  of  a  week 
or  ten  days. 

The  ResiiUfi. — Several  cases  are  reported  with  favorable  outcomes.  An 
instnnce  of  infection  is  TKjte^l.  We  are  not  ilisposi^d  as  yet  to  regard  the 
measure  as  offering  any  advantage  over  galvano-cantery. 
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The  brain,  spinal  cord,  and  the  nerves  arising  from  the  cerebro-spinal 
axis,  together  with  their  coverings,  are  often  the  seat  of  important  surgical 
procedures  addressed  to  the  relief  of  traumatic  and  pathological  conditions 
that  not  infrequently  affect  these  tissues.  The  delicate  nature  of  the  tis- 
sues and  their  important  functions  demand  not  only  cautious  manipulation, 
but  also  the  strictest  aseptic  technique. 

Chronic  Hydrocephalus. — Tapping  the  ventricles  for  the  purpose  of  re- 
moving the  fluid  incident  to  this  disease  is  as  yet  the  only  operative  pro- 
cedure to  which  it  is  amenable.  The  tapping  is  done  with  a  small  trocar  or 
aspirating  needle,  and  often  the  needle  is  supplemented  by  the  aspirator  it- 
self. In  either  instance  the  puncturing  agent  may  be  introduced  through 
the  anterior  f  ontanelle 

close  to  its  outer  bor-  ^-^""^ — ^ — ^        ---^ 

der  to  avoid  the  lon- 
gitudinal sinus,  and 
passed  perpendicular- 
ly into  the  fluid,  cau- 
tiously avoiding  the 
cerebral  lobes  when 
possible  (Fig.  263). 
If  the  fontanel le  be 
closed  the  fluid  is 
reached  through  a 
small  trephine  open- 
ing made  at  one  of 
various  situations.  In 
the  selection  of  a  site 
for  entry,  the  motor 
zone,  the  Sylvian  fis- 
sure on  account  of  the 
meningeal  and  mid- 
dle cerebral  arteries, 
and  the  sense  centers  generally,  should  be  avoided.  Also  the  dangers  of  punc- 
ture of  a  vein  lying  on  the  surface  of  the  brain  should  be  anticipated  by  careful 
scrutiny  of  the  part  after  opening  the  dura.  The  situation  usually  chosen  for 
tapping  is  at  a  point  one  inch  and  a  quarter  above  and  the  same  distance  be- 
hind the  external  auditory  meatus,  as  drainage  is  thus  facilitated  by  depend- 


Fio.  263,— Antcro  -  posterior  section  of  the  head  half  an 
inch  from  the  median  line.  R.  Fissure  of  Kolando.  /. 
Inion.  A  and  B.  (Solid)  lines  of  puncture,  the  dotted 
lines  showing  their  imaginary  continuation  to  the  fixed 
points. 
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ent  position  (Keeu)*  If  the  trepliiuo  bo  placed  a  lialf  inch  higher  tlic  lateral 
sinug  is  more  surely  avoided .  Also  a  point  an  inch  and  a  half  above  the 
meatus  is  advised  (Fig.  292,  IT),  The  puncturing  agent,  after  the  dura  has 
been  incifledauftieiently  to  a<lmit  it,  is  introduced  and  pushed  toward  the  oppo- 
site sitle,  the  extremity 
being  directed  toward 
a  point  two  inches  and 
a  half  above  the  oppo- 
site external  auditory 
meatus  (Keeu)  until 
the  fluid  is  reached 
(Fi^.  264).  In  the 
normal  brain  the  dis- 
t?ince  to  the  lateral 
ventricle  is  about  two 
and  a  half  inches.  In 
the  hydrocephalic,  this 
distance  is  lessened 
proportionately  to  the 
degree  of  the  fluid  dis- 
tention. In  the  latter 
method  the  point  of 
the  needle  is  directed 
away  from  the  basal 
ganglia;  in  the  former  it  approaches  the  ganglia  on  account  of  the  higher 
point  selected  for  the  introduction.  The  fluid  should  be  evacuated  slowly 
and  the  flow  attended  with  moderate  and  eiinable  pressure  on  the  cranium  by 
a  skull-cap  bandage.  If  unpleasant  rnanifci^talions  happen  during  the  with- 
drawal of  the  fluids  the  flow  is  promptly  arrested  for  a  time,  after  which  it  is 
permitted  to  begin  again  cautiously,  or  is  stopped  enlifely,  as  circumstances 
deuuiiid.  Often  the  removal  of  tlireo  or  four  ounces  of  fluid  or  less  will 
cause  feebleness  of  the  polse»  contraction  of  the  pupil,  and  evidences  of 
approaching  convulsion.  The  injection  into  the  ventricles  of  a  moderate 
amount  of  an  ordinary  saline  solution  at  the  temperature  of  the  body  is 
advisable  if  alarming  evidences  of  cerebral  disturbance  arise  at  the  time  of 
operation.  The  almost  certain  reaccunmlation  of  the  fluid  has  prompted 
the  employment  of  drainage  and  the  injection  into  the  distended  ventricles 
of  a  weak  solution  of  iodine,  of  Thiersch's  or  other  suitable  medicated  fluids. 
Tlie  drainaye  agents  are  introduced  at  the  time  of  the  evacuation  through 
the  canula  used  for  withdrawing  the  fluid.  Either  a  small  rublxT  tube, 
wieking.  horsehair,  or  gauze  can  bo  utilized  for  this  purpose.  Horseliair 
is  the  best  drainage  agent;  it  is  not  too  stiff  and  a  portion  of  it  can  be 
withdrawn  from  time  to  time,  thus  meeting  the  demands  of  the  case,  and, 
moreover,  it  inhibits  the  escape  of  the  fluid  in  a  manner  consistent  with 
the  greatest  security  to  the  patient  However,  tlie  employment  of  drain- 
age farors  additional  risk  of  infection  and  meningitis  without  materially 
adding  to  the  recovery  of  the  patient.     The  completion  of  the  operation 


Fig,  364,— The  direction  of  jiunctEriTig  ag^euL 
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IS  followed  proijiptly  l>y  closure  of  the  wound,  the  flpplication  of  aseptic 
druiisijigsi,  and  i\\v  estaljlishiiu^iit  of  gentlt*  and  iniiforni  i>n.'s^iiri'  on  the 
skull.  JSoutherlaHil  and  Viivf/ui'  ct^taldi.slied  drainage  antiTiorly  between 
the  lateral  ventricles  and  tlie  suUlnral  space  through  an  opening  made  near 
tlie  anterior  fonUinelle  by  meaiiiH  of  several  straigbt  pieces  of  catgut  running 
from  the  ventriele  downward  and  liaekward  lor  two  or  three  inches  along 
the  subdural  space.*  The  cases  best  suited  for  tiipping  are  those  in  which 
severe  ]>rrssiire  attends  recent  sitn|de  ineniogitis,  the  hiter  stagei^  of  the 
tubercular  variety,  iiydroi'cpliahit^  with  hdicrited  syphilis  and  elironic  men- 
ingitis witli  much  expansion  of  the  hiad,  and  ca^es  witli  Iobs  of  functions, 
buch  as  vision,  etc.  (Baltzie)*  It  has  been  proposed  reeeidly  to  drain  the 
ventricles  by  tap])ing  the  niend>ranes  of  the  spinal  cord  {vide  jmge  316). 

The  Rf'suiis. — The  rate  of  mortality  from  tlie  operation  akmt*  is  small 
indeed  if  ai«?ptie  care  be  taken.  The  percentage  of  cures  is  variously  stated 
at  five,  ten,  and  even  greater  rates;  the  results  are  much  influcneed  by  the 
care  taken  in  the  selection  of  cases.  Cures  nc*ed  Imrdly  be  expected  to  fol- 
low a  single  tapping;  socalled  cures  are  often  transient. 

Aeute  Hydrocephalus. — There  is  good  reason  to  believe  timt  the  symp- 
toms of  cerebral  e(»ni[iression  incident  to  an  acute  collection  of  fluid  in  the 
subarachnoid  and  ventricular  spaces  dependent,  usually,  on  tuljcrcular  nu^n- 
ingitis,  can  at  least  be  temporarily  relieved  by  drainage.  To  effect  tliis,  a 
small  trephine  can  be  applied  to  the  cranium  as  in  the  preceding  instance 
and  the  ventricles  evacuated  in  a  similar  manner.  If  the  fluid  l>e  sulv 
aracbnoid  a  fni*  opening  is  maile  through  the  membranes  of  the  brain 
and  the  fluid  is  eneouraged  to  flow  by  the  emjdoymertt  of  aseptic  textile 
fabrics  placed  in  contact  with  tlie  opening  and  covere<l  by  a  generous  pad 
of  aseptic  gauze.  If  centrally  located,  tajiping  of  the  ventricle  nmy  he 
advisable.    Lumbar  puncture  is  often  followed  hy  excellent  rcsulfs. 

The  Results. — As  yet  the  data  of  the  operati<m  are  insutlicient  to  com- 
mend the  procedure  except  as  one  calculated  to  offer  temporary  though  per- 
haps trivial  relief  from  the  cerehral  compression,  thus  gaining  time  which 
may  contribute  to  final  recovery. 

Meningocele. — i^Tcningoeele  is  a  protrusion  of  tlie  meninges  of  the  brain 
caused  by  an  accumulation  of  hydrocephalic  fluid  in  the  ventricles,  and  oc- 
curs, therefore,  before  closure  of  the  fontanelles.  Jleniiigocelc  occurs  more 
frcM|Uently  at  the  posterior  fontanelle  than  elsewhere.  When  at  the  sinciput 
it  is  the  most  favoraldy  located  for  treatment.  The  conmumication  bt^ 
tween  the  protrusion  and  fbe  cranial  contents  may  be  large,  quite  small,  or 
be  clos<:'d  entin^ly,  and  upon  the  dimensions  of  this  passage  much,  indeed, 
depends,  since  tlie  freer  and  shorter  is  the  communication  the  greater  are 
the  dangers  of  operation,  and  conseipiently  the  more  guarded  shoidd  he  the 
prognosis.  The  tumor  should  he  protected  from  irritation  at  all  times  hy  a 
covering  of  cotton  wool  or  of  other  suifahlc  mat^'rial,  to  which  may  be  addinl 
B\m  another  measure,  the  employment  of  gentle,  equable  pressure  applied  to 
the  tumor  by  means  of  suitably  adjusted  cloth  pads  and  bandages.  The  oper- 
ative  ntai^nres  arc  liffafure.  pun  f  hi  re  nr  htpjiitig,  injfrliun.  nffcf  rxcision. 
♦  Brit.  Med*  Jour.»  Oct,  18,  180a 
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Ligature,— \\\  the  instances  of  small  openings  into  the  cranium,  the  iso- 
lation of  tfie  neok  of  the  mu?  atid  its  ligature  with  silk  or  chromicized  cat- 
gut offers  a  favorable  outlook,  as  not  infrerjuent  trials  have  dtnoonstrated. 

Puncture  or  Tapping, — Puncture  or  tapping  is  enij>loved  as  a  palliative 
measure  rather  than  with  the  hope  of  establishing  a  cure.  The  removal  of 
the  fluid  in  this  manner  often  mitigates  and  may  relieve  entirely  for  a  time 
the  unpleasant  symptoms  attendant  upon  a  rapid  development  of  the  tumor, 
thereby  prolonging  life  directly,  and  also  affording  the  surgeon  an  oppor- 
tunity to  act  with  deliberation  and  forethought  in  the  selection  of  sterner 
measures  of  relief.  The  fluid  should  be  withdrawn  slowly  and  with  strict 
aseptic  care,  to  avoid,  as  fur  as  possible,  cerebral  disturbance  and  subsequent 
meningitis. 

Inject  ion. — The  injection  of  a  drachm  or  two  of  equal  parts  of  the  com- 
pound tincture  of  iodine  and  water — or  ii  similar  amount  of  the  iodoglycerin 
solution* — ^can  be  safely  employed  if  all  communication  be  shut  off  between 
the  tumor  and  the  cranial  cavity.  If  the  channel  be  not  occluded  already, 
or  the  lumen  easily  controlled  by  pressure  or  other  simple  means,  during  the 
process  of  injection,  this  measure  of  treatment  should  he  regarded  as  unwise 
and  not  permissible,  except  for  special  reasons.  Before  the  in  trod  action  of 
the  curative  agent  into  the  sac  of  the  tumor  a  small  portion  of  the  fluid 
should  be  withdrawn.  The  amount  of  the  curative  fluid  introduced  should 
equal  that  withdrawn.  After  the  injection  of  the  fluid  the  patient  should 
be  kept  quiet,  and  great  C4ire  exercised  to  prevent  the  entrance  into  the 
cranial  cavity  of  any  of  the  medicated  contents  of  the  sac. 

&cisiofi\ — Excision  of  tbe  tinnor  with  proper  care  is  the  most  satisfactory 
method  of  cure. 

The  Operai ion ,—Thii  Iiead  and  the  tumor  should  bo  shaved  and  rendered 
thoroughly  aseptic.  An  incision  is  then  made  down  to  the  dura  through 
the  scalp  and  ftisciie  at  the  neck  of  the  tumor,  and  ao  located  as  to  admit  of 
the  formation  of  flaps  of  ample  size  and  proper  shape  to  cover  the  final 
wound.  These  flaps  are  separated  carefully  from  the  dura  and  pulled  aside. 
A  suflieient  amount  of  fluid  is  then  withdrawn  from  the  tumor  to  permit 
the  walls  of  the  neck  of  tlie  sac  to  be  readily  approximated  with  each  other 
on  a  line  with  the  cranial  bones.  While  thus  held  with  a  clamp  or  the 
fingers  the  neck  of  the  S4ic  is  divided  cautiously  for  a  short  distance  with 
Bcisaors,  and  the  serous  surfaces  of  the  divided  bonlers  are  approximated  by 
fine  siik  or  catgut  sutures  applied  in  a  continnous  overhand  manner.  The 
cutting  and  sewing  are  repeated  alternat-ely  until  the  neck  of  the  sar  is 
finally  severed  and  the  divided  borders  of  the  membranes  are  united  com- 
pletely and  securely.  If  the  neck  of  the  sac  has  been  already  occluded,  the 
operative  measure  is  much  simplified.  The  wound  is  closed  in  the  usual 
manner  and  dressed  with  an  abundance  of  antiseptic  gauze  confined  some- 
what tightly  in  place. 

ne  Precautions, — Carefully  distinguish  between  meningocele  and  enoeph- 
alooele.    If  possible  avoid  a  too  free  escape  of  fluid  since  convulsions  and  death 

•  The  iodoiEjlyccnn  solatioa  is  made  by  dissolving  ton  graioA  of  icxline  and  thirty 
graina  of  iodide  of  puUsi^iurTi  in  an  ounce  of  glyet^riu. 
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may  follow  as  the  reeult.  If  evidences  of  impending  misfortune  arise  for 
this  reason,  the  introrUu^tion  into  the  sac  of  a  smjiM  Minount  of  warm  aseptic 
saline  solution  may  give  prompt  relief.  As  meningitis  is  to  bo  feared  most, 
antisepsis  before  and  after  exposure  of  the  membranes  h  commended, 
Drainage  should  not  be  eraployed  unless  bruising  or  tearing  of  the  tissues 
has  attended  the  operation. 

77te  Results. — The  number  of  reported  cures  following  treiitment  by  ex- 
cision encourage  continued  trial  of  the  measure  in  similar  cases,  especially 
as  no  other  method  offers  like  favorable  results, 

Encephalocele.— Encephalocele  IS  lt>cated  in  like  situations  as  meningo- 
cele»a!id  must  be  distinguished  from  the  latter.  The  contents  of  encephalo- 
cele  arc  composed  of  cerebral  substance  and  dropsical  membranes  attended 
often  with  more  or  less  fluid-  The  operative  measures  are  cjuite  futile,  but 
in  general  are  similar  in  character  to  those  for  meningocele.  Repeated 
puncturing  with  a  lino  needle,  followed  by  pressure  carefully  and  uniformly 
applied,  offers  the  safest  and  most  ratiunal  method  of  practice  for  cure  of 
this  in  Miction. 

The  Operation  of  Craniotomy.— Craniotomy  is  a  term  oommonly  applied 
to  the  opening  of  the  cranium  fur  obstetrical  purposes.  It  is  used  here  to 
denote  the  opening  of  tlie  cranium  for  the  purpose  of  relieving  cerebral 
pressure,  of  stimulating  mental  development,  etc.  Surgically  speaking, 
craniotomy  may  be  divided  into  the  circular^  Ii}ieat\  and  irregular  varieties, 
according  to  the  outline  of  the  opening  made  in  the  cranium. 

Circular  Craniolmuy. — Circular  craniotomy  consists  in  making  a  cir- 
cular openirjg  in  the  cranium,  usually  with  a  trephine,  and  therefore  is 
csilled  trephining  the  cranium^  There  are  two  patterns  of  trephines  with 
similar  handles  (Fig.  !v 65) deserving  of  special  attention — the  crown  or 
circular  (e)  and  the  conical  or  Gait's  (c,  d).  Tbe  latter  is  a  much  safer 
instrument,  because  as  soon  as  the  inner  table  of  the  cranium  is  sawn 
through,  the  instrument,  on  account  of  the  conical  shape  and  spiral  periph- 
eral teeth,  assumes  a  serewlike  chamcter  and  is  arrested  in  its  track.  In  the 
case  of  the  former  pattf?rn,  the  arrangement  of  the  teeth  is  different,  and  for 
this  reason  the  membranes  are  promptly  torn  and  the  brain  injured,  unless 
great  caution  be  exercised  in  the  use.  The  diameters  of  these  instruments 
vary  from  one  half  inch  to  two  inches  and  a  half.  Circular  craniotomy  with 
a  trephine  of  small  caliber  is  commonly  practiced  for  relief  of  depressed  frac- 
ture of  the  cranium  and  epidural  haemorrhage.  The  large  sizes  are  used  in 
opemtions  for  brain  tnniort*. 

Craniotomy  for  Fracture  of  the  Skull. — Circular  craniotomy  is  commonly 
pnieticed  for  this  injury.  The  iield  of  operation  is  prepared  by  cutting  the 
hair  short,  scrubbing  and  disinfecting  the  scalp,  and  shaving  it  for  a  consid- 
erable distance  around  the  seat  of  the  injury.  The  patient  is  anaesthetized 
il  not  completely  unconscious,  preferably  with  ebloroforra,  as  it  causes  less 
cerebral  excitement.  IL>wever,  the  choice  of  an  ana?sthetic  is  a  matter  of 
opinion.     The  head  is  conveniently  raised  and  supported  by  a  firm  pillow. 

The  Operation  of  Circular  Craniotomy  (Trephining).— With  a  scalpel 
(Fig.  !2t»5,  (i)    make  an  oval  incision  of  the  scalp,  through  sound  tissue  if 
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a.  Scalpels,    b,  Periostuoluiuo,    r,  d,  e,  Mid  tj.  TrK-[Auuv:y  luui  UauilU.,   J\  t/,  Uoug*?*.    h,  i, 
Gigli-Haertel  saw,    L  Boru'pl«M'Htor.   i,m.  BurK'-trnnMriup  foiye|»s,    «»ji.  Sequestrum 
foreefMS.  o»  Seire-fincs,  r,  Probe.   »>  RAwhtilc  irmtlef.  t</<m  /  boii  tt).  t»  Trephine  brush, 
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pofidble,  down  to  the  pericraniuni  (  Fig.  2(U\)^  of  adequate  &ize  to  expose  the 

fraeture  and  well  suiti-d  fnr  dniinagi'.    The  erufhil,  T-  or  Y-shapod  incision 

can  he  ^uhstituted  for  the  oval  if  injury  of  the  i^oft  parts  he  extensive,  or  the 

loss  of  blooil  me i dent  to  the 

formation  of  the  oval  flap  be 

especially  ohjeetiooable.     The 

bleeding  can   be   fpiiekly   ar- 
rested by  elaniping  the  seiilp 

at  the  seat  of  the  flow  with 

gerre-fines     (Fig.     2(^^,     o)  ; 

later  ligatnn^  are  applieth 
Raisse  the  periosteum  with 

a  periosteotome  (Fig.  '^05,  b) 

at  the  seat  of  frat  tnre  suffi- 
ciently  to  permit  the  proper 

application   of   the   trephine. 

Seleet  a  trephine  of  moderate 

calibcT^ — say  one  half  to  thrw 

quarters    of    an    inch — fmiih 

down   the  pin   for  about   an 

eighth  of  an   ineh  below  the 

teeth  of  the  instrument;  fa&* 

ten  the  pin  firmly  in  position. 

and  phiee  the  point  on  solid 

bone  (a)  as  near  to  the  line 

of  deprei?sion  as  is  wise  (gee  p. 

2*Mu  Important  Consideration?^),  and  at  the  point  be^si  calculated  to  faeilitHate 

elevation  (Fig.  STh),  provided  it  be  not  located  above  an  important  vessel 

Bear  firmly  on  the 
trephine  to  intro- 
duce the  point  into 
the  I  Mine;  turn  the 
iostnnucnt  quickly 
and  lightly  from 
right  to  left,  and 
the  reverse  until  a 
/  i  groove  IS  made  m 
tlic  bone  of  suffi- 
cient <iepth  to  re- 
tain the  instnmient 
in  place  during  fur- 
ther   action.      Dur- 

Pio.  267.-Trcphimag.  '^       '^^^  ^^'''  ^*^'P  ^^  ^^"^ 

operation   it  h  wise 

to  htd<l  the  head  of  the  tre]»hine  in  place  with  the  thumb  and  ind<\x  finger 

of  the  dis^mgaged  hand,  or  by  the  in<!ex  finger  of  the  other  extended  along 

the  trephine  down  to  the  skulh     When  a  suitable  track  is  made  withdraw 


Fio,  266,— Circular  craniotomy  (trepJiining). 


*234 


iOERY. 


the  center  pin  and  fasten  it  hack  in  place,  to  prevent  puncturing  tlie  mem- 
branes of  the  limin.  Continue  th*^  nppratinn,  raising  the  instrument  from 
the  track  and  freeing  it  from  bone  dust  witii  a  brnsh  provided  for  the  [mrpose 

(Fig.  26r),  /),  Ordiuarily 
the  appearances  of  l)onc 
dust  vary  according  to  the 
advance  of  the  trcjihine; 
that  of  the  dipbje  l»eing 
deeply  stained  with  h]ooA, 
while  thai  of  the  tables  of 
tlje  cranium  is  grayish  in 
CO  tor.  The  passage 
ihroutjh  the  tfiploe  h 
marked  by  likiody  detritus, 
by  an  easier  and  more 
rapid  advance  of  the  in- 
strumeiit,  and  is  attendeil 
with  a  softer  soiirid.  While 
going  through  the  internal 
table  less  pressure  should 
hv  made  on  the  instrument, 
and  the  circular  movements 
before  to  avoid  a  precipi- 
the  end  of  a  grooverl 


Flo.  268. — Increasing  the  size  of  tlie  oi>ciUDg  in  the 

skull  wjlli  the  run^our. 


should  be  made  lighter  and  quicker  than 
tale  entry  of  the  cranium.  At  frequent  intervals 
director  or  of  a  trephine  probe 
(Fig.  265,  r)  is  introduced  into 
the  track  of  the  instrument  to  aa- 
certain  if  any  part  of  the  circle 
be  deeper  than  anotlier.  and  if 
the  bone  hi'  cut  through  at  any 
point.  If  the  button  be  percusstHl 
with  a  light  metal  instrument 
it  gives  forth  a  low-pitchcti  sound 
if  complete  division  to  any  ex- 
tent he  present.  When  hut  a 
moclerate  penetration  of  the  inner 
tabh'  is  present,  the  button  can  be 
moved  and  perhaps  tilted  out  by  an 
elevator,  or  possibly  it  may  come 
away  with  the  trephine,  if  the  latter 
f)e  can-fully  tilted.  If,  after  the 
n'moval  of  the  Imtton,  additional 
rofurj  be  requinnK  the  rongeur  (Fig. 
•Jfirj,  /  or  m)  is  brought  into  use 
(Fig.  ^riS). 

The  removal  of  the  button  nf  bime  rnabh;s  the  surgpon   to  insert  the 
point  of  the  elevator  (Fig.  2*^5,  A")  beneath  the  dcprrss(*d  portion  (Fig.  20r*) 


Fjg.  2GiQ, — Eiiising  n  dcprt^wed    friignieitt 
with  ftij  elevittor  pttsscti  through  a  tre- 
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Fig.  en).— Fractures 
of  skull.  DepressctI 
fragments.  Cinn- 
pression  of  brain 
from  bone  and 
blood.  Illustrates 
need  of  care  in  ma- 
nipulation of  bonj 
fragments. 


and  to  pry  it  into  place  through  the  agency  of  the  finger  or  the  ;?olid  bone 
border  (a),  acting  as  a  fulcnim.  Great  care  must  be  taken  in  doing  this  or 
the  sudden  giving  way  or  tilting  of  the  fragment  will  injure  the  soft  parts, 
and  also  disconnect  the  fragment  from  nutrient  asso- 
ciations. The  utilization  of  the  rongeur  and  the  mal- 
let and  gouge  (Fig.  265,  f.  g.  s)  to  liberate  the  points 
of  impaction  and  binding  makes  the  elevation  of  the 
fragments  easier  and  safer  i  Fig.  "271).  Projecting 
points  of  bone  are  cut  away  and  loose  portions  are 
sought  for,  especially  beneath  the  bony  lx)rder  of  the 
wound  (Fig.  272).  The  loose  pieces  of  bone  are  kept 
and  fitted  to  each  other  to  ascertain  if  any  portion 
of  bone  be  missing,  especially  if  the  membranes  have 
been  lacerated,  for  then  a  portion  of  bone  may  Ih? 
driven  into  the  brain  and  remain  there  unsuspected. 
Bents  of  the  dura  are  closed  with  fine  catgut  stitches. 
After  proper  scrutiny  of  the  wound  the  technique  of 
closing  and  dressing  it  must  l)e  considere*l.  Much 
difference  of  opinion  is  e.xpressefl  rt»garding  the  best 
plan  of  procedure.  The  cranial  opening  may  he  re- 
paired by  replacement  of  the  fragments,  by  the  in- 
troduction of  a  foreign  iKKly,  or  by  allowing  Nature  to 
cure  it  after  her  own  manner.  If  the  first  propo- 
sition is  to  be  adopted,  the  fragments,  as  fast  as  removed,  are  wrapptHl  in 
an  ast^ptic  towel  saturated  witli  hot  sterilized  water  to  preserve  their  vital- 
ity and  purity.  Wliether  the  replac*ement 
of  the  button  intact  or  the  fragmentation 
of  it  and  return  of  the  pieit^s  is  the  better 
plan  has  caused  some  discussion.  The  ex- 
perience of  the  author  emphasizes  a  pref- 
erence for  the  latter  plan  since  the  l)ony 
fragments  when  bathed  in  blood  are  more 
viable  than  is  the  button,  which  often  ne- 
cros4.'S.  The  introduction  into  the  open- 
ing of  a  metallic,  gutta-percha,  or  cellu- 
loid plate  is  a  refinement  in  surgery  which 
often  is  successful  under  strict  asepsis. 
The  conditions  that  make  success  attain- 
able in  this  instance  will  quite  likely 
achieve  a  similar  result  in  the  use?  of  bone 
fragments,  and  provide  for  the  patient  a 
vitalized  rather  than  an  inanimate  n^pair. 
The  too  frer^uent  occurrence  of  necrosis  of 
''^11ie«urp^irt  oyfrnl-tfor"  t^e  fragments  and  the  little  praetical  util- 

ity  gained  by  tlie  success  of  the  measure 
in  the  majority  of  cases,  has  UhI  to  its  discontinuance,  except  for  some 
special  reason.     The  torn  borders  of  the  dura  and   the  borders  of  the 
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refloeted  prrio^teiini  arc  iinitinl  with  Wuv  cntg^iit,  the  flfips  arf  placer!  in 
jimpcr  pfisitioii  and  iniite*!,  hnrsohair  or  tiilkworni-gut  drairiagi*  is  |irovi(kHi, 
antiseptic  dressings  are  loosely  applied,  the  head  h  elevated,  and  the  patient 
ke]jt  quiet  hy  anodynes  if  need  be,  f<>l!owe<i  hy  a  brisk  cathartic, 

Tffp,  Imporifttii  CoHfiiderations. — ^t'rania  vary  in  thickness,  the  average 
in  the  adult  being  almui  a  fiftli  of  an  inch.  In  youth  and  old  age  they  are 
much  thinner.  The  irregnlarities  of  the  inner  table  for  the  reception  of 
the  convolntions  of  the  lirain  cause  inequalities  in  the  thickness  of  eirciim- 
Beril>ed  portions  of  tlu^  hone  at  numerous  situations.  Some  cranial  bones  are 
thinner  than  others — for  example,  )>oth  in  early  life  and  in  the  aged  the 
diplo€  is  ahsent  from  the  squamous  part  of  the  temporal,  the  contiguous 

portion  of  the  parietal  and 
the  fossa'  of  tlie  ocei]>ital 
bone.  If  these  facts  lie  not 
recogn  i  zed  during  ope ra t  i  on 
the  danger  of  injury  to  the 
cniuial  contents  is  manifc^st. 
Mold  en's  rnaxim  for  using 
the  trephint^— *^  Think  that 
you  are  operating  on  the  thin- 
nest skull  ever  seeu,  and  thin- 
ner  in  one  half  of  the  circle 
than  in  the  other  " — is  a  gcMxl 
one.  The  trephine  &ltould  im 
applied  vertically  to  the  plane 
of  the  part  of  the  skuH  at- 
tack*'d  and  kept  in  Ihiti  rela- 
tion to  maintain  an  t*t]yality 
in  the  de[ith  of  the  circular  cut,  thus  avoiding  as  far  as  possible  injury  of 
the  mendiranes  from  a  premature  division  of  one  side  of  the  button. 

Free  ha-morrhage  from  tlie  divided  bone  is  usually  arrested  hy  eltnating 
the  fragment  If  not,  temj^orary  tamponing  with  sponge  or  gauze  will  quite 
easily  overcome  it  However,  if  this  l>e  not  the  case^  plugging,  ligature, 
crushing,  actual  cautery  (page  25'?),  and  Horsley's  wax  (page  oliH)  ait*  yet 
available  for  use.  If  the  bone  be  comniitnded  and  the  fragments  movable, 
they  may  he  elevated  without  the  nse  of  the  tre[diine  (Fig.  27'^).  In  any  event 
the  trephine  should  be  so  placed  (Fig.  2tiT,  b)  as  not  to  disturb  movaldc  frag- 
nu^nts  (r),  for  fear  of  causing  them  to  cut  or  puncture  tlie  tissues  lying 
Ix^neath.  In  such  cases  the  fragnienls  shf)uhl  be  removed  with  sequestrum 
fon-eps  (Fig.  2*i5,  n,  //)  and  tlie  trephine  pbici'd  on  solid  bone.  In  a  cnm 
with  firmly  depressed  fragments  (Fig*  267,  tl),  the  application  of  the 
trephine  should  not  he  delayed  hy  atteu)pts  with  less  effective  means. 

lu  punctured  fracture  a  large  trephine  is  usually  employe<1  and  so  placed 
over  the  fracture,  if  jiossihle,  as  to  provide  hy  a  singh*  hulton  ample  room 
for  the  removal  of  the  fragments  of  the  internal  table. 

The  iodgnu^nt  in  fissures  and  in  bony  asperities  of  hairs,  threads,  etc., 
Bhoulfl  lie  noted,  and  their  removal  i^^cured  to  prevent  infection. 


Pio.  272.— Th(!  Hf ling  nut  of  Inwso  pieces  of  honoj 
of  tlie  internal  iikb\e  iii  this  iostauce. 
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Trephining  over  the  course  of  important  vessels  should  l>e  avoided,  ex- 
cept for  special  reasons.  The  middle  meningeal  artery  and  its  branches, 
and  the  cerebral  sinuses  are  of  special  significance  in  this  regard. 

The  Middle  Meningeal  Artery, — After  entering  the  cranium  the  middle 
meningeal  divides  into  two  branches,  anterior  and  posterior.  The  ante- 
rior   branch    runs    in    a 

canal   or  groove   on    the  *  ^ 

inner  surface  of  the  an- 
tero-inferior  angle  of  the 
parietal  bone  (Figs.  273 
and  275),  upward  and  a 
little  backward  to  the 
sagittal  suture  lying 
about  three  quarters  of 
an  inch  behind  the  coro- 
nal suture.  At  this  angle 
of  the  bone  it  is  about 
one  inch  behind  the  ex- 
ternal angular  process  of 
the  frontal  bone,  and  one 
inch  and  a  half  to  one 
and  three  quarter  inches 
above  the  zygoma  (Fig. 
292,  F).  The  posterior 
branch  passes  upward  and 
backward  along  the  inner  surface  of  the  stjuamous  portion  of  the  temporal 
bone,  lying  in  a  shallow  groove  (Fig.  275),  at  an  angle  of  about  9°  with  the 
upper  border  of  the  zygoma  (Figs.  273,  b,  and  292,  G).  If  the  meningeal 
branch  be  severed  with  the  trei)hine,  the  haemorrhage  may  be  arrested  by 
ligature,  by  tamponing  by  instrumental  pressure  of  the  bleeding  point 
against  the  inner  table,  trej)hining  and  tying  the  vessel  at  the  proximal 
side  of  the  injury,  and  by  ligature  of  the  external  carotid.     The  simpler 

methods  usually  are  sufficient 
for  the  purpose  in  all  instances 
except  when  the  bleeding  com- 
plicates a  fissured  fracture  of  the 
skull.  The  presence  of  the  an- 
terior branch  of  the  meningeal 
artery  in  a  canal  (Fig.  274) 
exposes  the  vessel  to  much 
greater  danger  of  injury  from 
fracture  or  trephining  at  that 
situation  than  when  running  in 
a  groove  (Fig.  275),  for  ob- 
vious reasons. 

The  location  of  the  sinuses  are  indicated  sufficiently,  to  avoid  injury 
to  them,  under  tlie  heading  of  "Dangers"  on   page  241  and  "  Precau- 


/  k 

Fio.  273. — Course  of  middle  meningeal  artery. 
,  b,  Reid's  base  line,    r,  d.  Kronlein's  line,    e,  f.  Ver- 
tical line,  inch  and  a  half  behind  external  angular 
process,    g,  h.  Vertical  lino  at  posterior  border  of 
mastoid  process  (page  240,  Fig.  276). 


Pio.  274. — Anterior  branch  of  middle  menin- 
geal artery  occupying  a  canal  at  anterior- 
inferior  angle  of  parietal  l)one. 


OPKIiATlVK  snidERV. 

tions  "  OD  page  230,  and  liy  Fig.  '4^2,  A,  H,  If  a  ^\\m^  be  npuiuHl  tho  wound 
is  tied  or  scwud  witli  catgut  or  clothed  by  camprrssion  with  asc'iitic  gauze. 

The  Results, — The  iiaturo  of  the  injury,  delay  in  the  porfnrniance  of 
the  operation,  and  the  inalulity  to  execute  the  projirr  teehnirpie  are  the 
important  faetors  that  modify  the  prognos^is.  A  fatality  of  from  four  to 
fifteen  per  cent  is  a  fair  estintate  of  the  results  in  civil  practice.  The  death 
rati'  fnun  tr*  jihniing  abnic  is  SL-arrdy  two  per  cent. 

Craniotomy  for  Meningeal  Haemorrhage. — Meningeal  haMnorrhag<*  may 
be  either  epidural  (Fig-  *^T7)  or  sitbdumi  (Fig.  2'*9),  The  former  is  eaj^ier 
treatment  and  offers  by  far  the  Iwlter  prognosii^i,    Either  variety  h  commonly 


Pro.  275. — Aolorioir  branch  of  iivuldle  iiicniiij^jeal  artery  ot'cupying  a  groove  on  ftiiterior- 
inferior  angle  of  pwnetnl  bone. 
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if  the  skulb 


assoeiated  with  ?M?vere  injuries  of  tne  licnL  surli  as  Irartiire  o!  the  sK 
lacerahon  of  the  brain,  etc.  In  depres-sed  fraetun>s  the  bb^oil  often  eseapei^ 
externally,  or  is  easily  removed  coincident  with  elevation  of  the  bone.  Fis- 
sured fractures  of  the  eraninm  are  complicated  frcfjuently  with  extradural 
Itseiijorrhage,  egiK-eially  when  the  fi^^sure  passeri  tbrongli  the  route  of  the 
branches  of  the  middle  meningeal  artery.  Tliis  variety  of  hjcmorrhage, 
although  cireuniHcribed,  is  frequently  extensive.  After  the  localization  of 
the  seat  of  the  blood  clot,  the  preparation  of  the  patient  is  the  same  as  in 
trr|dniiing  for  other  pnq>oses  (page  t?31).  Tbr  fornmtion  of  the  flaj),  tlie 
control  of  the  ha-morrhage,  and  the  genera!  technique  are  similar.  Tht? 
operation  Bhonld  be  done  promptly — and  with  chloroform  whri»  practicable 
— if  anaesthesia  is  required. 

The  Operation. — Make  a  flap  of  large  size  at  the  seat  of  injur>\  provideil 
the  injury  eorres|M:mds  with  the  seat  of  tbe  bfemorrhage,  as  indicated  by  the 
syTnptoTus.  After  exjrosure  of  the  cranium  seek  for  a  fissure  of  tbe  skull. 
Apply  a  fulbsized  trephine  to  the  eraninm — in  the  line  of  the  fissure  if  |mie- 
tii  able^ — and  t*X)Kjse  the  blood  clot  beneath,  llemove  the  hloo<l  elot  carefully 
with  theiingeror  with  a  scoop— a  teasjic3on  will  do — aide«l  by  flushingwith  hot 
sterilized  water.  If  all  haemorrhage  has  ceased,  drain  the  cranial  wound  with 
horsehair  or  silkworm  gut,  ri*turn  the  soft  parts  to  the  n«»rmal  place?,  unite 
and  dress  tbe  wmmd  in  the  usual  manner.  If  ha'morrhage  Ih»  jirogn^ss- 
ing  at  the  time  of  operation  the  occurrence  is  indicated  by  the  following 
facta: 
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Fio.  276. — Vogf s  method  of  locating 
middle  meningeal  artery. 


1.  The  presence  of  extensive  extravasation  of  the  soft  parts  with  fluid 
blood. 

2.  The  free  escape  of  blood  from  a  fissure  fracture. 

3.  The  pulsation  of  the  epidural  clot. 

4.  The  appearance  of  fluid  blood  in  the  epidural  cavity  after  removal 
of  the  blood  clot. 

5.  The  discovery  of  the  bleeding  point  itself  (Figs.  21iC^  and  277). 
The  prompt  arrest  of  the  bleeding  is  of  obvious  importance.     If  the 

bleeding  point  can  be  seen  when  it  lies 

in  the  bone  tissue  the  flow  may  be 

stopped  by  plugging  the  point  witli 

catgut;  by  tying  or  by  pressure  of  the 

vessel  against  the  internal  table  by 

means  of  properly  curved  long-bladed 

forceps,  one  blade  being  placed  with- 
out and  the  other  within  the  cranial 

cavity.      If   the   bleeding    point   can 

not  be  seen  the  application  of  cold  to 

the  head,  temporary  sponge  or  gauze 

])ressure,  or  pressure  on  the  common 

carotid  should  be  tried.     However,  in 

either  case,  if  the  bleeding  persist,  it 

can  be  arrested  by  ligature  of  tlie  ex- 
ternal carotid,  or  better  by  trephining,  and  ligaturing  tlie  v(*ssel  at  the 

proximal  side  of  the  bleeding  point,  after  which  the  wound  is  draine<l  and 
treated  antiseptically  (Fig.  278). 

If  the  compression  symptoms  be  of  indefinite  charac- 
ter and  no  fracture  be  found,  Kronlein  advises  as  fol- 
lows :  "  Draw  a  line  around  the  skull  from  the  upper 
margin  of  the  orbit  (Fig.  273,  c,  d)  parallel  throughout 
with  Reid's  base  line  (Fig.  273,  a,  6).  At  a  point  from 
one  inch  and  a  (juarter  to  one  inch  and  a  half — accord- 
ing to  the  size  of  the  head — from  the  external  angular 
j)rocess,  apj)ly  the  trej)hine  (A)  and  explore  for  haemor- 
rhage (Fig.  276).  If  the  conditions  indicate  involvement 
of  the  posterior  branch,  the  latter  may  be  exposed  by  a 
trephine  opening  (/?)  on  the  same  line  where  it  is  inter- 
sected by  a  vertical  line  drawn  from  the  posterior  border 
of  the  mastoid  process."'  Thumb  in  front  and  two 
fingers  hclow  (Fig.  276). 

The  Prerautiotis. — The  absence  of  a  fissure  of  the 
cranium  at  the  seat  of  external  injury  is  no  proof  that  a 

Fio.  277.— Fissure  of   fissure  is  not  present.    Not  infrequentlv  in  these  cases  the 
skull  with  erndu-    „  i       •  ^  i  t      x     *^  i.  •  i        « 

ral  hemorrhage.    fi.^J^nre  begins  at  an   extreme  limit  or  even   outside  of 

the  external  wound,  tlierefore  the  injured  and  adjoin- 
ing areas  should  l)e  carefully  searched,  otherwise  tlu*  fracture  will 
escape  notice.  A  minute  fissure  may  l)e  confounded  with  a  suture,  or 
with  an  incision  through  the  pericranium.     The  irregularity  and  direc- 
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tion  of  the  former  and  tho  bIioIIow  and  lickie  borders  of  the  latter  will 
readily  discriminate  between  them.     The  tamponing  of  the  clot  cavity  to 

arreist  lucmorrhage  should 
not  be  favoraldy  n^-garded, 
Binc€  to  be  eiFeetual  the 
tampon  must  exercise  as 
greut  pret^sure  at  least  as 
did  tlie  blond  clot  itself. 

Ligature  of  the  common 
carotid  should  not  be  en- 
tertain ed  in  this  eonnee- 
tiun  because  of  the  high 
rate  of  mortality  (forty  per 
cent)  following  this  pro- 
cedure; tlu^  external  carot- 
id s?bould  be  tied  instead^ 
as  the  rate  following  its 
ligature  is  less  than  four 
per  cent.  If  no  epidural 
clot  (Fig.  278)  be  present  a 
sulxlural  one  should  be 
souglit  for  (Fig.  l*Tl)). 

The   RrsulL—'Yhi^   re- 
suits  depend  very  much  in- 
deed on  the  character  and 
Fio,  278. — Epiduriil  clul.     Uiijdyre  of  itiidtlle  monin- 
geal  flrt4jry.    Trc|ihriKf  foUoWLnl  by  rongeur  to  local 
se»i  of  bleeding.     Arrest  with  suLtire. 

extent  of  cerebral  complications, 
llowt^ver,  tbe  statistics  of  Weis- 
man  amply  demonstrate  the  wis^ 
dom  of  the  measure.  According 
to  his  report  SlJ.l  per  cent  died 
with  the  expectant  treatment,  and 
but -32. 7  per  cent  died  after  oper- 
ative treatment. 

Subdural  Hemorrhage.— J^ub- 
dnral  hainorrliagc  arises  from  tbe 
eiTects  of  traumatism,  frotn  paeby- 
meningitis,  and  from  unknown 
causes.  The  clot  may  be  a  recent 
or  an  old  one,  and  may  he  of  arte- 
rial, venous, or  capillary  origin.  If 
arterial  the  middle  meningi:^!  nr 
ba si  hi r  vessels  are  usually  at  fault. 
Ifvi-nous  it  is  frc(|uently associated 
with   abnormalities  of   the  veins 


Fio.  27y, 


SubJur*il  riot, 
dura  after  ri-iiuoviii 
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connected  with  the  superior  longitudinal  sinus.  If  capillary  it  is  often  the 
result  of  local  traumatism.  It  is  of  special  importance  to  note  the  possibility 
of  the  presence  of  free  blood  beneath  the  dura  subjacent  to  a  fracture  of  the 
skulL  Subdural  hasmorrhages  are  rarely  indeed  circumscribed,  and  often 
cover  the  entire  surface  of  a  cerebral  hemisphere.  If  subdural  hsemorrhage 
complicate  a  fracture  of  the  skull  the  elevation  of  the  bone  or  the  removal 
of  the  epidural  clot  gives  but  little  if  any  relief  to  the  patient.  In  such  cases 
the  exposed  dura  bulges  into  the  cranial  opening  somewhat,  and  the  brain 
pulsations  can  not  be  seen  or  felt,  or  are  present  only  in  a  limited  degree. 

The  Operation, — Increase  the  size  of  the  opening  in  the  cranium  so  as 
to  correspond  to  the  recognized  area  of  compression ;  at  the  most  dependent 
point  make  an  oval  incision  in  the  dura  with  a  curved  bistoury  a  quar- 
ter of  an  inch  from  the  bone  margin ;  arrest  all  bleeding ;  carefully  draw 
aside  the  dural  flap  with  a  tenaculum ;  incise  the  arachnoid  membrane  cau- 
tiously with  bent  scissors,  and  draw  it  aside  so  as  to  expose  the  blood  clot, 
which  is  then,  with  bits  of  sponge,  wiped  carefully  away.  If  firmer  agents 
than  these  be  employed  to  remove  or  dislodge  the  clots,  great  care  is  needed 
to  prevent  injury  of  the  brain  and  increase  of  haemorrhage.  Haemorrhage 
of  the  dura  is  promptly  and  finally  controlled  by  a  catgut  ligature  passed 
by  the  aid  of  a  needle  through  the  membrane  near  to  the  border  around 
the  vessel  and  tied.  Haemorrhage  from  the  pia  is  commonly  arrested  by 
patiently  applied  sponge  or  gauze  pressure.  Serre-fines  (Fig.  265,  o)  and 
fine  catgut  ligatures  are  employed  if  pressure  l)e  inefficient.  Hjemorrhage 
from  the  brain  is  usually  controlled  by  sponge  or  gauze  pressure;  adrenalin 
ought  and  cautery  can  be  employed.  Park  advises  a  solution  of  1  to  40 
of  antij)yrin,  and  Keen  a  solution  of  cocaine  1  to  100  for  this  purpose. 
After  the  removal  of  the  blood  clot  and  the  arrest  of  hemorrhage,  the  bor- 
ders of  the  divided  dura  are  united  by  a  continuous  suture  of  line  catgut, 
except  for  a  short  distance  at  the  most  dependent  portion;  at  this  point 
horsehair  drainage  is  provided  and  the  remaining  .portion  of  the  wound 
lightly  packed  with  aseptic  gauze,  which  is  in  turn  covered  with  an  abun- 
dance of  carbolic  or  bichloric  gauze,  bound  tightly  in  position.  The  head  and 
shoulders  are  elevated,  and  the  patient  is  quieted  by  anodynes  if  necessary. 
Subdural  hwmorrhage  una^ssoriated  with  fracture,  when  the  seat  of  the 
extravasation  is  established,  and  when  the  condition  of  the  case  will  justify, 
should  be  treated  in  a  similar  manner.  The  author  has  in  three  instances 
removed  what  was  possible  of  an  extensive  subdural  extravasation  of  blood. 
In  one  instance  only  was  there  evidence  of  fracture.  In  all  cases  temporary 
amelioration  of  the  symptoms  followed  the  escape  of  an  abundance  of  scro- 
sanguinolent  fluid.  In  each  instance  the  patient  succumbed,  on  account  of 
extensive  fracture  of  the  base  of  the  skull  and  the  extravasation  of  blood. 

The  Results. — The  not  infrequent  favorable  reports  of  operations  for 
relief  in  subdural  hfcmorrhage  of  both  recent  and  remote  occurrence  are 
sufficiently  assuring  to  justify  continued  efforts  in  this  direction  in  proper 
cases  and  with  strict  asej)tic  technique. 

Craniotomy  (Linear)  for  Microcephalus. — The  term  microce])halus  is  ap- 
plied to  an  abnormality  of  the  brain  characterized  by  diminished  size,  and 
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also  enfeebletl  and  distorted  functions  of  the  organ,  associated  witlr  congen- 
ital and  prematiim  cloj^un*  of  the  fontanelk.s  and  sntnrei;  of  the  cniniuni. 
This  iinnatnnd  clot^uru  of  the  osweoiis  tanelopc  of  the  hrnlu  wae;  reganled  at 
first  as  the  chief  cau&e  of  the  singular  menial  exhibitions  of  these  patients, 
and  they  werethouglit  to  drpnd  on  tliu  arrest  of  cerebral  development  coin- 
cident with  the  prtsiinre  imposed  on  the  organ  bv  the  limited  capacity  of  the 
cranial  cavity.  In  the  presence  of  this  belief,  it  is  not  *it range  tlmt  ojicrativo 
measures  contemplating  the  loosening  of  the  brain  from  the  unnatural  beset- 
ment  were  promptly  planned  and  executed.  It  is  to  be  regretted,  however^ 
that  the  operative  procedure  itself  often  proves  unexpectedly  and  unac- 
countably fatal,  and  that  tfie  curative  onteome  is  very  disheartening. 

Having  carefully  determined  the  cage  to  be  a  proper  one  and  in  suitable 
condition  for  operation,  prc[iare  the  patient  in  the  numner  proper  in  crani- 
otomy IViT  fracture  (page  "231).  Before  making  the  scalp  flap,  suitalde  meas- 
ures should  he  taken  to  avoid  loss  of  blootl.  Circumferential  elastic  pres- 
sure made  by  strong  rul>ber  bands  resting  on  and  holding  in  position  small 
firm  compresses  plact^d  over  the  main  arteries  supplying  the  scalp,  or  the 
control  of  these  vessels  by  acupressure  and  digital  pressure  are  advised. 
However,  if  the  lileeding  points  tjc  promptly  caught  ttie  loss  of  blood  from 
the  scalp  will  play  no  important  part  in  the  result. 

The  Operation  of  Lhirar  Vrairlofomy. — The  site  of  the  operation  is  ex- 
posed by  a  free  incision  nf  the  scalp  down  to  the  pericraniuni,  afid  from  the 
fiair  line  in  front  backward  to  the  otTipital  protuberance,  an  inch  from  and 
parallel  with  the  sagittal  suture.  This  incision  is  supplemented  by  a  short 
one  at  eitfier  end  passing  downward  and  outward.  The  scalp  Hap  is  drawn 
aside  and  held  with  loops  of  silk  passed  tbrougb  the  border  at  two  or  three 
situations.  A  button  of  bone  about  an  inch  in  width  is  removed  from  the 
center  of  the  operation  field  by  a  trephine  applied  not  less  than  one  inch 
and  a  half  from  the  siigittal  snture.  Bigiiming  at  the  opening  lirst  made, 
separate  the  dura  from  the  lione  with  a  narrow,  Hexible  spatula  (Fig.  2W^  t), 
allowing  it  to  remain  in  position  to  protect  tlie  dura  from  injury  (seo  Menin- 
gitis, page  *241),  the  bone  is  cut  through  parallel  with  the  sagittal  suture 
nearly  to  the  limits  of  the  incision  of  the  soft  parts  by  means  of  Hofmann's 
lione-cutting  forceps*  rongeur  (Fig.  2*>5,  I,  m),  chisel  and  mallet,  or  hy  saw- 
ing. The  use  of  the  chi.scl  and  mallet  reipiires  the  employment  of  much 
force,  causing  objectionalile  vibration  of  the  structures  of  the  head;  they  are 
therefore  used  now  less  frequently  than  before,  tlie  saw  and  bone-cutting 
ftjreeps  being  employed  instead.  Sawing  is  the  <]uicker  and.  perhaps,  the 
safer  means,  and  should  be  employ€Hl  when  practicable.  In  order  to  secure 
a  prom])ter  an<I  greater  increase  of  capacity  of  the  cranial  cavity,  lateral 
divisions  of  the  skull  are  sometimes  nuide.  Various  other  forms  of  hone 
incision  are  also  recommendtMl  (Chipault )  (Fig,  280).  If  the  lateral  bone 
sections  are  to  be  made  Ijy  sawing,  the  removal  of  a  small  button  of  bone  at 
the  point  of  beginning  of  each  will  enable  the  operator  to  apply  the  saw 
more  satisfactorily  and  elTc*ctively  at  tliese  points  for  obvious  reasons.  The 
immediate  and  forcible  elevation  of  a  parietal  bone  when  t!ms  divided  does 
not  coumicnd  itself  as  wise  or  essential  in  a  known  dt.^ree  to  the  purpose  of 
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the  operation.  But  that  tlir  l>one  may  he  sprung  ujHvanl  at  this  time  eiiffi- 
eiently  to  tet^t  iti«i  yield iu;:  nature  wilh  no  harm,  and  pertiapj?  witfi  IxTU^fit,  is  a 
reasonable  conclusion.  W  hether  or  n*>t  a  narrow  strip  of  bone  *^hould  l)e  re- 
moved along  the  antero- posterior  line  of  section  must  be  dt^eided  at  the  time 
of  the  operation,  for  certainly  it  i^liould  not  he  attempted  if  the  safety  of 
the  patient  will  be  eom]>romised  hy  the  act.    The  removal  en  masse  of  large 


Fio,  *J^0, — Sections  of  cmtiial  Ijoatis. 

areais  (¥\^.  2S0,  a)  of  hone  eorrespondiug  to  a  dejiresi^ed  ^^nrfjiee  \^  practiced 
with  comparatively  no  uufavorablcrct?uU8,and  sivniingly  with  prom|iterbem^ 
fit  than  from  more  limiteil  remova!.  Pow^elTe  electric  saw,  driven  l)y  an  easily 
portable  motor,  is  a  capital  contrivanee  for  the  purpose  ( Fi|?,  281).  When 
a  ehan^e  in  tlie  dirc^-tion  of  the  j^awing  is  dcsinil>k%  an  additional  trephine 
opening  at  the  proper  t-ite  mcetf?  the  rc^^uirenient.  The  dental  engine  can  lie 
used  to  drive  the  saw,  but  is  Icis^  effective  in  all  respects  than  h  the  former. 
The  Qigli-HaerM  wire  saw  (Fig.  205,  t)  is  a  rt*cent  and  valuable  addi- 
tion to  the  armamentarium  of  bone  sawing.  Tn  the  instance  of  crauiotoniy 
the^aw  is  carriwl  through  the  trepfiine  0})eniiigs  Ix^nenth  Ifie  lione  and  above 
the  spatula  employed  in  the  detaebment  of  the  dura  by  means  of  a  long 


"-^N^-PMitfii^*"""^'        Pro.  28t, — Powell's  electric  saw. 

prol>c  with  string  attachment,  'llie  handles  (Fig.  205)  arc  then  aflixed  and 
the  instrument  operated  as  is  the  e!min  saw.  Bone  Haps  of  varying  size  and 
shape  can  be  formed  with  thie  infttniraeut. 

It  may  happen   in  this  ofieration  tliat  the  bone  section  sliould  extend 
farther  to  the  front  than  lias  hivn  dc&icribed  above  or  be  limited  to  tlie  an- 
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teriar  part  of  the  cranium  or  to  the  motor  area  alone,  depending  on  the 
manifc'staiions  exhibited  by  the  patient;  and,  too,  exploration  beneath  the 
dura  rnater  may  be  regarded  as  admigsible  and  even  necessitry  in  some  cases. 
After  the  arrest  of  hfi^niorrhage  the  skin  wound  is  closed  with  silkworm  gut 
and  dressed  untiseiitieaUj*  The  patient  should  be  kept  quiet  by  the  use  of 
the  bromides,  if  advisable,  until  tlie  wound  is  healed.  Drainage  need  not 
be  emijloyed  unless  for  some  special  reason. 

The  Dangers. — The  danger  from  hiemorrhage  is  considerable,  especially 
in  those  cases  possessed  of  highly  vascularized  diplocic  structure.  In  ench 
cases  it  is  sometimes  necessary  to  stop  the  operation  on  account  of  the  great 
loss  of  blood-  The  author  once  encountered  a  case  of  this  kind.  If  the 
bleeding  come  from  definite  points  of  the  cancellous  tissue,  it  can  be  arrested 
by  plugging  the  opening  with  eatgut,  or  by  aid  of  the  actual  cautery  or  the 
heated  point  of  a  probe  (see  paico  2^^CA^  If  the  bleeding  frotn  tlie  bone  be 
general  the  gauze  tivmpon  firmly  applied  along  the  line  of  section  will  arrest 
it  Injury  of  the  longitudinal  sinus  will  cause  free  hieniorrhage.  Fortu- 
nately, however,  the  demands  of  the  operation  do  not  require  a  close  ap- 
proach to  tiiis  important  vessel.  It  is  not  amiss  to  recall  the  fact  that  Ike 
suut^  is  (piitc  narrow  in  front  and  increases  in  width  ae  it  passes  backward, 
and  also  that  it  encroaches  more  on  the  left  than  the  right  parietal  bone 
at  the  posterior  part. 

iShock  is  an  important  element  of  danger  in  these  cases.  It  is  caused 
sometimes  by  the  loss  of  blood  and  also  by  the  violence  inflicted  in  the  oper- 
ation. In  not  a  few  instances  the  depth  of  the  shock  can  not  be  satisfac* 
torily  accounted  for.  While  cases  differ  much  in  this  regard,  still  tlie  rule 
is,  the  longer  the  time  employed  in  the  operation  and  the  greater  tlte  meas- 
ure of  violence,  the  more  profound  is  the  degree  and  the  danger  from  shock. 
For  this  reason,  operation  on  both  sides  of  the  head  at  tho  same  sirring  is 
not  favorably  regarded  ;  antl,  moreover,  if  a  considerable  interval  l>etween 
the  operations  be  allowed,  one  is  enabled  to  judge  of  the  advisability  of  a 
second  operation  by  the  results  arising  from  the  first. 

Meningitis. — Meningitis  is  an  infrequent  sequel  of  the  operation,  and  is 
often  provoked  by  the  rough  bamlling  or  carelessness  of  the  optTator.  The 
danger  of  injuring  the  dora,  except  with  the  saw,  is  trivial,  and  can  be  easily 
obviated  by  passing  f>etween  it  and  the  cranium  a  thin,  flexible  strip  of  metal 
which  is  held  firmly  in  position  during  the  act  of  sawing  (Fig.  290,  i).  If 
the  strip  of  metal  be  grooved  along  the  uppermost  surface  sufliciently  to 
leave  an  appreciable  s])acc  between  it  and  the  bone,  the  hone  can  then  Imj 
divided  entirely  with  a  minimum  danger  of  injury  of  the  soft  parts. 

Thrombosis  and  Pycemia. — If  tlie  wound  becomes  infected  and  the  can- 
cellous tissue  of  the  cranial  bones  is  involved,  then  much  danger  from 
pyaemia  arises^  If  proper  aseptic  precautions  are  taken  at  the  outset  and 
maintained  during  tlie  operative  and  subsequent  treatment,  there  is  no 
likelihood  of  infection. 

The  ResuUs. — While  the  ultimate  results  do  not  as  yet  establish  the  oper- 
ation on  a  firm  basis,  still  it  offers  to  many  cases  the  only  known  hope  of  even 
a  temporary  improvement.    The  present  inability  to  determine  the  patbolog- 
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ical  condition  of  the  brain  bi3forc  exploration  haa  much  to  do  with  iho  un- 
favorable) results  that  fallow  it  Stilly  the  hopek'ssness  of  tho  condition, 
and  the  undoubted  benefits  that  buvc  followed  operation  in  isolated  cases, 
should  encourage  a  studied  perseverantie  in  this  direction  until  a  better 
means  of  relief  ia  ascertained.  Promptly  after  the  o}>eration  the  temperature 
reaches  a  high  figure  in  Bome  cases,  and  with  lluctuatione  remains  there  for 
days,  unless  death  ensues.  The  author  has  in  mind  a  case  of  hia  own  in 
which  death,  with  high  temperature,  happened  within  a  week,  with  no 
physical  or  bacteriological  evidence  to  account  for  it  The  death  rate  from 
the  operation  is  variously  stated  as  being  from  two  to  seventeen  per  cent 
The  best  results  occur  in  those  over  ten  years  of  age. 

Graniotomy  for  Brain  Tumor.— The  brain,  like  other  tissues  of  the  body, 
suffers  from  the  presence  of  nearly  every  yariety  of  morbid  growth*  The  as- 
certainment of  the  functions  of  certain  portions  of  the  encephalon  enables 
tlie  diagnostician  to  locate  the  situation  of  tumors  in  many  instances  by  a 
careful  analysis  of  the  disordered  manifestations  provoked  by  the  presence 
of  these  growths  in  the  brain.  In  order  to  indicate  on  the  cranium  the 
proper  seat  of  operation  for  the  removal  of  brain  tumors,  it  is  necessary  to 
recognize  the  situation  of  certain  establishetl  points  of  reckoning,  and,  from 
a  knowledge  of  these,  indicate  the  definite  part  of  the  cranium  that  covers 
the  disordered  brain  center. 

Craniocerebral  Topography. — The  expression  craniocerebral  topography 
applies  to  the  localization  of  important  brain  fissures  and  centers  by  aid  of 


POimOH  OF  f 
TAL  £MWrtCf , 


the  bony  lauil  marks  of  the  t^kull.     Tho  prorijuivricps,  rithjffi,  sat  arcs,  nnd 
the  specially  desitpiak'tl  points  of  rixkouing  need  not  be  considered  in  detail 
now,  since  their  location  and  importance  will  develop  during  the  cranial 
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aurvey.  In  order  to  locate  iiiij)ortant  ctTebml  parts  it  is  n£?ce88ary  to  make 
definite  iiieasun^nR'nts  of  the  craniuirL  The  ivlatioiis  of  the  suturt^  to  the 
cerebral  fissures  and  eonvoiutiuns  are  niattrrs  of  great  const*i|uence  in  these 
moasuremmts  (Fig.  2H2). 

It  is  wise  to  note  at  the  outset  that  the  relations  hotween  gutiires  and 
eminences  of  the  skull  and  the  fissures  and  convolution  of  the  brain  are  not 
nn varying.  For  instance,  tlie  squamous  suture  may  be  above,  below,  or 
quite  on  a  line  with  the  Sylvian  iissure.  The  parietal  eminence  may  vary 
half  an  inch  in  the  vertical  and  an  inch  in  the  horizontal  direction  (Ander- 
son and  Makin).  The  relation  Iietween  the  bregma  and  lambda  and  gla- 
iRdla  and  inion  vary  considerably  in  dilFerent  eases.  The  Sylvian  fissure  is 
more  oblique  in  children  up  to  the  third  or  fourth  year,  and  lit*s  farther  above 
the  squamous  suture  (Fig,  J?83)  (Foulhauze).  At  this  age,  too,  the  upper 
end  of  the  Rulandie  fissure  is  usnallv  n  little  anterior  to  its  site  in  adults. 
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I  the  child. 


The  CfutraJ  or  Fissure  of  nolando, — The  central  or  fissure  of  I?o1ando 
is  the  ]uost  inifiortiint  of  the  fissun?s  connected  with  cerebral  localization. 
It  passes  downward  and  forward  on  the  outer  surface  of  the  cert^frum  be- 
tween the  ascending  frontal  and  parietal  lobes,  about  thri*e  and  a  lialf 
inches,  forming  an  angle  of  sixty-seven  degrei's  wnth  the  median  line  of  the 
cranium  (  Hgs.  t?82  and  289).  //  is  hcatf'd  by  cither  of  the  following  topo- 
graphical [dans  { Figs.  i?85,  '28(>,  287,  and  288)  or  by  mechanical  means  (Fig, 
284)  devised  for  the  purpose.  Horsley's  fissure  meter  is  calculated  to  fulfill 
the  ref|uirenu^nts  of  each  class  of  cases.  Ilorsley,  finding  that  the  angle 
hetween  the  central  and  longitudinal  fissures  varie<l  snmevvhat  with  the  shapi' 
of  the  head, as  modified  by  the  eepbalie  index, devised  an  instrument  provided 
with  a  rotating  arm  corresponding  to  the  central  fissure,  which  can  be  varied 
to  meet  the  deviationsof  the  variouscranial  indices.  The  degreeof  the  cranial 
index  is  determined  hy  dividing  the  transverse  diameter  of  the  head  by  the 
antero-posterior  diameter.  According  to  llorsley,  in  a  head  with  a  cranial 
index  of  0.75  t!ie  central  fissun*  runs  at  an  angle  of  GO"*,  the  angle  increasing 
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Fio.  284. — Ilorsley's  fissure 
meter. 


or  diminishing  one  degree  for  every  two  degrees  increase  or  decrease  in  the 
cranial  index.  The  instrument  is  so  applied  to  the  head  (Fig.  284)  that  the 
movable  arm  at  its  center  of  rotation  will  correspond  to  the  upper  end  of 
the  central  fissure.  The  arm  can  be  rotated  to  conform  to  the  cranial  index 
as  established  by  measurements  already  stated. 
Chienes  method  of  determining  the  position 
of  the  fissure  is  ingenious,  available,  and  ef- 
fective (Fig.  285).  He  folds  a  square  piece  of 
paper  once,  so  as  to  form  a  triangle  ABO, 
the  comers  B  and  D  coinciding.  The  angle 
B  A  C  is  one  of  45°.  The  dotted  edge  D  A  is 
folded  back  so  that  the  dotted  edge  D  A  is 
applied  to  the  dotted  line  C  A.  Each  of  the 
angles  DAE  and  E  A  C  is  evidently  half  of 
45°— that  is,  22.5°.  Ix?aving  the  flap  D  A  E 
folded,  the  paper  is  unfolded  at  the  line  C  A, 
forming  the  figure  A  B  C  E.  The  angle  B 
A  E  being  made  up  of  one  of  45°  and  one  of 
22.5°,  is  evidently  67.50°,  which  is,  for  prac- 
tical purposes,  near  enough  to  the  direction 
of  the  fissure  of  Rolando.    The  side  A  B  (B 

in  front)  is  then  applied  to  the  middle  line  of  the  head,  the  angle  A  being 
placed  half  an  inch  behind  the  midpoint  between  the  glabella  and  inion, 
when  the  line  A  E  corresponds  to  the  fissure  of  Kolando.  In  all  in- 
stances the  lower  third  of  the  fissure  is  more 
nearly  vertical  than  the  remaining  portion  of 
it.  In  children  under  nine  years  of  age  the 
fissure  lies  farther  forward,  and  is  placed  more 
obliquely  than  as  just  described. 

The  Fissure  of  SylviiLs, — The  fissure  of 
Sylvius  is  located  promptly  by  drawing  a  line 
parallel  with  Reid's  base  line  (Fig.  2HC),A)  back- 
ward from  the  external  angular  process  of  the 
frontal  bone,  e.a.p.,Sin  inch  and  a  quarter,  then 
directly  upward  to  a  point  a  quarter  of  an  inch 
above.  From  this  point  draw  a  line  backward 
and  upward  to  a  point  three  quarters  of  an  inch 
below  the  most  prominent  part  of  the  parietal 
eminence  -j- ;  the  line  between  the  two  points 
lies  over  the  fissure  of  Sylvius  (Reid).  The  first  three  quarters  of  an  inch  of 
this  line  lies  over  the  main  fissure,  and  the  remainder  over  the  horizontal  por- 
tion. The  main  fissure  bifurcates,  therefore,  two  inches  behind  and  a  quarter 
of  an  inch  above  the  external  angular  process  of  the  frontal  bone.  The  as- 
cending arm  of  the  fissure  {Sy,  a.  f,)  is  about  three  quarters  of  an  inch  long, 
and  lies  directly  behind  the  coronal  suture.  The  horizontal  arm  is  about  four 
inches  in  length.  The  schemes  of  Anderson  and  Makin  (Fig.  287)  and  Lucas- 
Championniere  (Fig.  288)  are  commended  for  the  localization  of  this  fissure. 
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Fig.  285.— Chiene's  method  of 
locating  the  direction  of  the 
fissure  of  Rolando. 
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The  Parirht-fwriptla!  Fhsnre, — Tht*  portion  of  this  Hssiir*'  rm  ihv  upper 
surface  of  tlie  cuTelirum  runs  nutwanl  for  about  nn  uuh  ni  right  iuiglt^s  with 
the  longitudinal  lis^^^uri'  (Figs.  282  and  283).  If  tho  lim^  inflicating  the  loca- 
tion of  the  fissure  of  Sylvius  bo  extended  directly  to  the  niinlian  line  (Fig. 
28^),  A  )  of  the  cranium,  the  last  inch  of  the  line  (p.  o.  f.}  liei^  almve  the  upper 
portion  of  the  parieto-oeeipital  fisi^ure.  The  exti-rnal  portion  of  the  fissure 
varies  more  in  loeation  than  any  of  tlie  other  important  fb^ures.  However, 
the  whole  or  some  portiim  of  it  is  easily  exposed  through  a  properly  located 
opening  an  inch  in  diameter. 


Fio.  28e,  A  and  R— Reid's  Lines. 

A.  htue  line  (Fij^,  A)  is  formed  extending:  from  tlie  Irmt^r  iiuir^rin  of  the  orlait  to  the  cen- 
ter of  the  external  auditory  meiituB,  tlie  net*  direetly  backward,  J-J.  O.  /'.  f/,  Z>,  E  are 
two  perpendicular  lines  drawn  from  the  longitiuUnftl  fi^Hure  lo  th*.^  base  lin»\  one  pass- 
itj|^  across  the  depression  in  front  of  the  ear,  the  other  along  the  posterior  border  of 
tlie  mastoid  prix-est*.  F.  II  ti  line  drawn  frofii  tht^  vipper  end  of  the  posterior  perpen- 
dicular line  to  the  point  of  June! ion  of  the  anterior  perpendicular  one  with  the  line 
in4,icatin^  tht*  course  of  the  fissure  of  Sylvius,  and  eorresiionding  lo  the  eeiitral  or 
fissure  of  Rolando ;  e.  a.  p.,  external  angular  pr^KTss.  +  V\m  parietal  eminence ;  a 
(Fi^,  B),  convex  line  indieatin^  lower  boundary  of  the  parietiil  lobe;  1.  fr.  r.,  f^rst  or 
8Uf»t*rfroiiiiil  convolution;  1. /r. /.,  first  frontal  or  superfrontal  fissure  »t"[m rating'  the 
first  from  the  second  frontal  convolution  (2. /r.  f.) ;  2, /r /„  steeond  frontal  fissure 
separating  stocond  (2,  fr,  c.)  from  third  (3,  fr.  c.)  frontal  eonvoliitions;  f  It,  central  or 
figure  of  Rolando;  use.  fr,  con.  ascendinif  frontal  convolution;  aw\  fmr^eon.,  ascend- 
ing fmrietat  convolution;  A'//.  /.  flisuro  of  Syhiiis  ;  S%  h.  f.,  horizontal,  and  Sy,  a.  f^ 
fiscendinj^  limb  of  Sylvian  fissure;  p.  o* /./parieto-tKkjipital  fissure;  i.  par,  f,^  inter- 
parietal fissure;  ang,  g.,  anpilar  gyms;  s.  »i.  r.,  suf>er marginal  convolution  ;  1.  /.  *.  c, 
superteui|^»oral  convolution;  1. /.  j.'/.,  supertemporal  tissu  re,  separating'  first  Fvipertem- 
poral  convolution  (1.  /.  h,  r.)  from  the  second  temporo-sphennidal  eonvolntion  (2.  t.  s.  c) ; 
third  temporo-sphc!ioidal  convolution  (3,  t.  ».  c)  separated  from  the  second  (2.  t.  s.  c.) 
by  the  second  temjxjro-sphenoidal  fissure  (3.  t,  s.  f.}:  t»  2,  and  3,  o,  r.,  first.  secHJud, 
and  thinl  wcipital  convolutions;  j3. /i.  1.,  superior  parietal  convolution  {post-parietal 
lobule). 


ne  Longitndinal  Fissure. — The  longitudinal  fissure  is  situated  beneath 
a  line  drown  from  the  glabella  to  the  inion  (Fig.  287,  G,  /). 

77te  Transverse  FisHtrre. — The  position  of  this  fissure  is  indicated  by  a 
line  drawn  directly  from  the  outer  auditory  meatus  to  the  in  ion.    The  line 
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correppnnrls  with  the  superior  curved  line  of  tlie  (X'tipital  l)one,  and  marks 
therefore,  the  junction  of  tlie  hwid  and  neck  posteriorly — a  fact  of  great 
importance  in  connection  with  operation?!  directed  to  the  eerehellar  fossa?. 

The  Intra-imrii'tdl  Fissure. — Preparatory  to  lo^j-alizi ng  this  lissure  (Fig. 
289),  define  the  pot?ition8 
of  the  central  J  Sylvian, 
and  parieto-oi^cipital  fis- 
sures and  the  parietal 
eniinenee  (Fig.  2.H(;,  ii), 
Thi«  fissure  corresponds 
to  a  curved  dotted  line 
drawn  from  a  point  four 
fiftlis  of  an  inch  hehind 
the  hend  of  the  fissure 
of  Rolando  (Fig.  '>SH,  B) 
upwanl  and  iiaekward 
midway  betwi*en  this  fis- 
sure and  the  parietal  enii- 
nen(*e%  thenee  downward 
and  backward  in  a  curved 
nmnner  midway  between 
the  parietal  eminence  and 
the  h>ngituiliu2il  fissure 
to  and  a  little  helow^  the 
outer  end  of  the  paricto- 
oecipital  fissure. 

Tit  c  pnrr  ft  tralor  Ver- 
t ical  F m  nial  Fm  t(  re,— 
This  fissure  lies  nearly 
parallel  with  and  just  be- 
hind tht'  coronal  suture. 
Its  lower  end  is  two  fifths 
of  an  inch  (one  centi- 
metre) above  the  Sylvian 
fissureand  a  twelfth  of  an 
inch  Ix'hind  the  coronal 
suture.  It  is  placed  about 
four  fifths  of  an  inch  in  front  of  tfie  central  fissure  (Figs,  28'2  antl  *^Sjr), 

The  snbfroffM  fssurc  extends  from  tlie  prL^eentral  fissure  to  a  little 
al>ove  the  su|>crior  Stephanion,  thence  forward,  corresponding  nearly  to  the 
frontal  part  of  the  temporal  ridge  (Figs.  283  and  281)). 

The  sttpcrfroTtial  fissf/re  eonnuences  at  a  point  four  fifths  of  an  inch  in 
front  of  the  central  fissure  and  about  an  inch  and  a  half  from  the  longi- 
tudinal fissure  (Figs.  2H2  and  281*),  and  passes  forward  in  a  varying  line 
praetically  parallel  witlj  the  latter,  and  ends  opposite  the  supra-orbital 
noteh. 

The  posterior  cornu  corresponds  to  a  point  one  and  three  cjuarter  inches 


¥uh  287.— Amli^rsnn  nud  ^lakiti's  LiiM\«, 

O,  ^Ubnlhi;  /.  iiiion  ;  O  J,  sagittjil  liiit^*  J/,  mid-sagittal 
line  poifit ;  J»  irxtenial  atigidar  jHjiui  (most  external 
|>nirit  of  thi^  exteriial  angular  f)r(n^;<?j^,s  and  on  a  Jevel 
with  tlie  superior  bHirdi^r  of  Lhcorbitj;  N,  S(|uauiosai 
point  (at  intersection  of  fmntat  line,  £"  J/,  and  nu^d- 
<l]e  i\\\d  u[»jM>r  thirds  of  ihr  ohlitjue  line,  ^4  P);  /* 
parietal  iH>iiit  (U:'m)inatinTi  of  obiique  line  aud  equi- 
distant with  b  from  sipuiuujsal  (wiTit,  S)\  E,  preau- 
ricular pojut  (just  in  front  of  the  ear  and  at  the  level 
of  the  npjicr  border  of  the  meatm*);  a,  hfqinntn}/  of 
the  JJmnre  of  Syhifis  (live  twelfths  of  the  distance 
fnttn  A  tOiV);  b,  bifurnttwn  of  the  fissure  of  Sylinns 
(f>eveu  twelfths  of  the  distance  A  lo  *S';  an  inen  and 
a  half  to  two  inches  fruiij  A);  i/»  term t nation  of  the 
Jh^ure  of  S^lviu»  (half  an  iuch  nbove  /'  in  direction 
panillel  witli  frontid  line,  EM):  Cf^  centrftt  fiitnure 
(the  upper  end.  (7,  three  eighths  of  an  iueh  behtud 
mid-sagittal  (Kunl,  J/):  e^  lon*fr  end  nf  itntrat  JfHfture 
(three  (?ighlhs  of  nn  ineh  in  front  of  squainnsal  point » 
S):  O,  pari  fit  fMtrripit  fit  Jhrntre  (seven  twetft!is  of  the 
dbtiinee  from  M  lo  /);  A  P^  obhqiie  or  squumosal 
line;  E  J/,  frontal  line. 
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below  the  parietal  ruujicTKr  (  +  )  and  two  iiK'ljc>  uiitl  si  ^luartcr  froui  the 
surface  (Agjunv). 

The  an^jfdar  [fifi'tis  corri'sjiciru].^  to  tin'  point  of  junetinn  of  tlie  postirior 
pLTpr'iKlifular  line  (Fig.  286,  Ji)  witji  a  direct  extension  to  it  of  the  SylviaD 
line  (Agnew). 

Poirier's  Nasolamhdoidal  Z/wp.— Begiimirig  at  the  niiso-frontiil  groove, 
draw  a  line  outward  around  the  base  of  the  skull,  passing  a  rjuarter  of  an 
inch  above  the  external  auditory  meatus  to  a  point  two  fifths  of  au  inch 
above  the  lambda,  or  to  a  point  two  and  four  tifths  inohes  above  the  inion  if 
the  lambda  can  not  be  felt.  This  line  passes  over  Broca's  convolution,  one 
and  a  half  to  two  and  a  half  inches  of  the  posterior  limb  of  the  Sylvian 
fissure^  the  inferior  border  of  the  Bupra-raarginal  convolution,  baBO  of  the 
angular  gyrus,  and  terminates  at  the  parie to-occipital  fissure. 

Inasmneh  as  the  relations  of  the  foregoing  fissures  to  all  the  intracranial 
areas  now  open  to  surgical  approach  can  be  delinitely  determined,  any  further 
elucidation  in  this  direction  is  not  necessary.  The  ability  to  fix  the  seat  of 
operation  by  cranio-cerebral  topography  only  leaves  for  consideration  the 

teehni»[ue  of  ojiera- 
tivo  procedure. 

The  Frepara- 
lion  of  the  Patient, 
—The  administra- 
tion of  bromides 
for  a  week  or  so  be- 
fore the  operation 
and  of  morphin  or 
ergot  a  short  time 
before,  is  sometimes 
practiced  with  the 
belief  that  both  ce- 
rebral vasGularitj 
and  excitability  are 
lessened  by  these 
means.  Certainly 
a  judicious  use  of 
these  agents  can 
do  no  harm,  and 
they  are  likely  to  do 
good.  The  bowels 
shoukl  be  njoved 
freely  the  night  be- 
fore the  operation, 

and  light  diet  only  should  precede  it  and  at  a  proper  interval  The  pa- 
tient's ecalp  should  he  closely  shaved,  scrubbed,  disinfected  thoroughly, 
and  surrounded  with  antiseptic  gauze  botiud  firmly  in  place  with  antiseptic 
bandages  on  the  day  before  the  operation,  if  possible.  Before  the  a^lmin- 
istration  of  the  anaesthetic  the  situation  of  important  fissures  and  the  pro- 


FiG.  288.— LucaS'Ctiampionnmre's  Line®. 

A  B.  HorizonUl  line  exteniling  from  outer  angle  of  orbit  (two 
and  fmir  fiHha  inches  long).  B  C.  Line  extending  upward  to 
lower  end  of  tuiitral  fissiure  (one  and  ii  fifth  int-hes  long).  IK 
Upjicreud  central  fissure  (half  ineh  Ijfjliiad  mid-sagittal  |>oini). 
CA  Course  of  central  fissun\  L  Speech  center.  3,  3,  and 
4  Centers  of  arm,  leg,  and  face  re^fjoctively. 
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posed  seat  of  the  oi>erative  attack  shotiUI  be  itjcHciited  on  the  scalp  with  tinc- 
ture of  iodine,  an  ftnilino  pencil,  fine  cautery  lines,  or  by  other  suitable  agents. 
Put  the  patient  on  the  operating  table,  with  the  head  elevated,  exposed  to  a 
good  liglit  and  placed  on  a  firm  support  covered  with  an  antiseptic  rubber 
sheet.  Chloroform  is  the  preferable  anieathetic  in  these  cases,  because  the 
adminiatration  is  followed  by  a  minimum  of  cerebral  congestion  and  excite- 
meut.  Morpliin  should  be  given  rnore  cautiously  with  chloroform  aniesthesia 
tlian  with  that  of  ether.  The  markings  on  the  scalp  should  bo  made  indelible 
with  delicate  actual  cautery  lines,  and  the  cranial  surface  beneath  them  vig- 
orously punctured  at  frequent  intervals  of  their  course  by  a  sharp-pointed 
instrument  If  these  precautions  be  not  taken^  the  final  scrubbing  of  the 
scalp  will  blur  or  erase  the  markings  before  their  presence  can  be  utilized, 
and  the  elevation  of  the  scalp  flap  will  expose  an  unmarked  surface  beneath 
on  which  the  seat  of  operation  can  not  theji  be  satisfactorily  traced.  The 
author  liaa  not  infrequently  driven  througli  the  scalp  into  the  skull  at  the 
proper  places  short,  sharp>  headless  steel  bnids,  to  indicate  the  site  of  oper- 
ation. The  scalp  slips  over  them  readily,  and  they  are  left  standing  firmly 
fixed  in  the  skull.  The  final  cleansing  of  the  scalp,  the  placing  of  the  anti- 
septic towels  around  the  head,  the  arrangement  of  the  assistants,  instru- 
ments, etc.,  should  be  completed  by  the  time  the  patient  is  properly  anaes- 
thetized, in  order  to  avoid  unnecessary  delay,  as  promptness  of  action  in 
tliese  cases  is  an  important  element  of  success. 

The  OperatioE  of  Craniotomy  for  Cerebral  Tumor  —}hkr'  n  akin  fiap  of 
large  sizt*^  horseahoe  akape^  with  the  base  ifO  funned  and  directed  as  to  afford 
good  drainage  of  ihe  wound,  proper  viialUg  of  the  flap ^  and  mmplefe  oppor- 
tunity for  the  scrutiny  and  technique  of  the  surgeon. 

The  flap  should  be  of  sufficient  size  to  permit  tlie  removal  of  an  ample 
amount  of  the  cranial  bone  without  undue  encroachment  on  the  soft  parta. 
The  haemorrhage  attending  the  fornnition  of  the  flap  is  profuse  and  persist- 
ent, owing  to  the  great  vascularity  and  peculiar  structure  of  the  scalp. 
While  the  loss  of  blood  can  be  limited  somewhat  by  elastic  circular  constric- 
tioD  and  by  acupressure,  still  it  is  controlled  best  by  prompt  digital  and  in- 
strumental prt.^Ksure.  Scrn>fiees  (Fig.  W5,  o).  foreipres^sure,  bulldog  and 
T-8hai>ed  forceps  are  interchangeably  employed  for  the  arrest  of  hannor- 
rhage.  In  any  event  the  bleeding  points  are  controlled  as  fast  as  they 
appear,  and  are  tied  thereafter  when  it  suits  best  the  desire  of  the  operator. 
The  [leriui^tvum  coveriitg  the  portioni?  of  hone  to  W*  removed  in  rcflw/tixl 
by  a  crucial  incision,  and  may  tliercafter  be  replnecd  or  cut  away  according 
to  the  denmnds  of  proper  drainage  and  closure  of  the  wound.  The  dcsinil 
amnunt  of  bf»no  is  removed  by  repeated  applications  of  a  largt^sizcil  trephine, 
^supplemental  by  tho^^  of  the  rongeur  or  eliiscl.  The  forming  and  turning 
aside — wither  without  raising  the  superimposed  soft  ]>arts — of  a  hevelcd-lior- 
dered  zD-shaped  bone  flap  with  the  saw,  or  of  a  ^-formed  one  in  the  manner 
deviled  bv  Mart  lev  (Fig-  IMH),  can  be  done  if  praeticable.  However,  separa- 
tion of  the  dura  from  the  kmc  liy  means  of  a  spatula  (f)  or  dural  separators 
(Fig.  2W,  /,  g)  should  precede  the  use  of  the  saw.  Hseniorrhage  from  the 
bone  is  arrested  by  pressure  with  antiseptic  gauze  or  sponge;  by  plugging 
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Fio,  290, — Instruments  M»e<\  iti  o|icrHtions  for  brtiiii  lumur. 
<ak  Scalpels,    b,  e,  Ijarj^e  tre[»hines,    d^  e,  Hoiie*cuitlhi^   forcers.    /»  g.  norst**y*u  ilural 
8e[>arators,    h.  Tfrmouluin*    i\  Flexible  sputula.    A\  /.  Plcxii>l(*  n/t motors,     m,  rurviMi 

Srolw-poiuteil  scisitorR.    rt,  ProlM?,    o,  S<^oop.     P,  U,  Muusc-tooLh  fyrr'c|x**  unci  grooved 
irect>or.    i2.  Silver  tettspoon.    Fiue  curved  neeiHeab 

the  bleeding  point  with  catgut  or  a  bit  of  nseptic  wool ;  by  means  of 
actual  cautery,  or  by  crushing  together  the  tables  of  the  skull  with  a 
Btrong  forceps  at  the  seat  of  biBmorrhage.     The  manner  of  division  of 
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tlif  iluni   iitatiT  !in<l    flu*   control    of   hiiMnorrlia^ro  arc  descriln^tl   t^lsewhert' 
(piigL'  t.Ml).     Horsley'fci  vrax  may  hv  ;i|»jilit'd  lo  tlie  l>lwdiiig  point  (pagf  5(J8). 

Fash  tun  and  pull  aaidv  lite  <}ur(U  0np  and  ohsrrrt  the  icrvhrn}  chararier- 
wilni,  Tti  making  the  flap  ins<:^rt  a  small  tt^naenlurn  (Fig.  2!M),  k)  into  the 
flura  at  the  nioj^t  drpeniloiit  \mvi — if  consistent  with  tlu'  vast'iilor  integrity  of 
the  ihi|j — iilKHii  si  (piiirter  of  an  inch  from  the  border  of  the  bone.  Raise  the 
elnra  from  olF  the  bmin  ami  make  a  small  ineision  througli  it  with  the  point 
of  a  Bcalpel.  liitroduee  tlirough  the  opening  the  bhide  of  a  small,  enrved. 
Idnnt-pointeti  scissors  (Fig,  2^0,  m)^  and  divide  the  membrane  equally  at 
either  side  of  the  tenaculnm  a  quarter  of  an  inch  from  tlie  bone  for  four 
tifihs  of  the  entire  circumference  of  the  openings  if  this  amount  of  space  be 
needed,  and  the  nutrition  of  the  flap  be  not  imperiled.  If  the  membranes  be 
oHiematous,  congested,  or  mlherent;  if  the  brain  bulge  into  the  opening  and 
its  pulsations  be  feeble  or  absent,  its  structure  nndtdj  firm  and  the  convolu- 
tions flattened^  intracranial  pressure  is  indicated  and  the  morbid  process  will 
be  in  sight  or  near  to  hand.  Further  exploration  of  the  brain  can  be  made 
by  purjcturing  it  with  a  small  probe,  a  hypodermic  needle,  or  by  free  incision 
with  a  hiytoury.  Punctures  arul  incisions  of  the  brain  should  begin  at  the 
apex  of  a  convohition  and  be  conliuued  in  the  direction  of  the  commissural 
fibers,  not  dividing  but  separating  them  as  much  as  possible,  thus  preserving 
their  function.  Exploration  with  needles  and  probes  is  often  quite  unneces- 
sary, even  useless,  and  {>erhap3  dangerous.  Unnecessary  when  the  solidity 
of  the  tumor  permits  the  finger  to  determine  its  presence ;  useless  when  the 
growth  is  80  soft  that  touch  can  not  detect  its  existence,  and  dangerous  from 
the  liability  of  the  woiiuding  of  vessels,  ganglionic  centers,  etc.  Therefore 
the  educated  finger  is  the 
best  means  of  exploration 
and  can  be  safely  intro- 
duced an  inch  or  more 
beneath  the  skull  and 
carried  around  the  bor- 
ders of  the  opening  for  this  purpose.  The  employment  of  the  faradaic  cur- 
rent by  means  of  the  electrode  (Fig.  Wl)  devised  for  the  purpose  of  stirau^ 
lating  the  motor  centers  with  which  it  is  brought  in  contact,  to  indicate  the 
relations  of  the  resultant  movements  to  the  seat  of  the  disease,  and  also  the 
degree  of  excitability  of  the  diseased  center,  is  a  commendable  practice. 

These  manifestations,  while  both  interesting  and  instructive,  bear  no 
necessary  association  with  an  operation  not  directed  to  the  removal  of  a 
motor  center. 

Divule  the  pin  in  the  hmg  mis  of  the  tumor  if  possible  and  carefully 
draie  it  aside. 

The  haamorrhage  arising  from  a  division  of  the  pia  can  be  reduceil  to 
a  minimum  by  raising  the  membrane  from  the  sulci  and  surface  carefully 
and  drawing  it  aside,  or  by  ligature  en  masse.  If  drawn  aside,  it  can  be 
returned  to  the  original  site  if  circumstances  will  permit.  77te  treatmmit 
of  the.  tumor  depends  on  the  emnronment^  etc.  If  the  tinnor  be  in  view 
and  encapsulated,  it  should  be  eaucleatcd  with  the  curved  blunt-pointed 
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scissors  or  a  spatula,  aided  by  the  finger  of  the  operator.  If  it  hn  nut 
encapsulated,  it  may  tie  if  clesirable  removed  with  a  knife,  t^harp  fc^"Ou]>,  or 
a  :^]}iion  (o,  A\  Fig,  2[>(^).  If  the  tumor  be  located  beneath  the  brain  Hurfaee, 
a  free  incision  is  made  <lown  upon  it  and  the  wound  Imniersi  helil  apart 
with  retractors  while  tbe  tumor  it^  enucleated  or  cut  aw^ay  as  before.  The 
Savity  in  the  brain  caused  by  tbe  removal  of  the  tumor  should  be  lightly 
packed  with  a  single  long  narrow  t^trip  of  iodororni  gauze  cleared  of 
loose  threads,  and  so  piaeed  at  the  bottom  and  eiidcs  uf  the  cavity  that  it  can 
be  removed  gradually  or  promptly  without  hindrance.  A  rystic  tumor  of 
the  surface  is  disst^cted  away  \\\Mn\  possible;  if  not  advisable,  the  superficial 
portion  is  removed,  the  interior  cauterized  with  nitrate  of  silver  and  packed 
with  gauze;  if  beneath  the  surface  of  the  brain,  it  is  opened,  cauterized,  and 
packed  as  l>efore;  when  of  unusual  size,  of  indelinite  outline  and  association, 
it  can  he  tapped,  drained  witli  horsehair  or  catgut*  and  lightly  packed  with 
long  strips  of  gauze.    Pure  carbolic  acid  followed  by  alcohol  is  useful. 

In  all  iiistancos  of  packing,  the  gauze  sbouM  be  so  introduced  that  it 
can  be  removed  slowly  and  at  intervals  to  avoid  any  undue  disturbance  of 
the  brain.  If  packing  of  the  woiiml  be  dispensed  with,  the  dural  opening 
Bbould  be  closed  with  One  calgut,  leaving  an  opening  at  tbe  most  dependent 
part  through  which  horsehair,  a  strip  of  gauze,  or  of  lightly  rolled  rubber 
tissue  is  introduced  for  drainage  purposes.  If  the  brain  wound  he  packed 
with  gauze,  the  sewing  of  the  dura  is  limited  to  the  proper  aecommcKhition 
of  the  protruding  gauze  and  its  subsequent  withdrawal.  The  sealp,  like  the 
dura,  is  closed  in  conformity  with  the  demands  of  drainage,  silkworni  gut 
being  emjdoyed  for  the  purpose  in  this  instance.  After  a  final  cleansing, 
the  wound  is  covered  with  rubber  tissue,  upon  whicli  is  placed  in  turn  layers 
of  aseptic  gauze,  loose  gauze,  and  aseptic  cotton,  all  of  which  is  held  in  posi- 
tion with  antiseptic  bandages* 

Ilot'dtif  tiHfi  Mtii-ewen  divide  the  operation  into  two  stages  to  avoid  the 
ill  effects  of  the  shock  so  often  due  to  continuous  effort  In  the  first  stage 
the  dura  is  exposed  and  the  wound  pneked  with  gauze.  In  the  second 
stage — some  days  later^ — the  operation  is  completed. 

The  Precmdiuns, — The  strom:;  tendency  of  bruin  matter  to  esc^ape  and  to 
the  development  of  hernia  cerebri  requires  that  the  gray  matter  be  disturbed 
as  little  as  possible,  that  infection  he  prevented,  and  that  the  opening  of  the 
dura  be  promptly  and  securely  closed.  If  the  proper  sewing  of  the  mem- 
brane be  opposed  by  bniin  pressure,  it  should  be  restrained  if  jvrac  tieahle  by 
counter  pressure  with  a  single  broad  or  two  narrow  spatuLi?  until  the  sow- 
ing is  completed.  If  two  narrow  spatula?  be  passed  beneath  the  dura,  while 
lying  on  each  other,  and  separated,  like  the  blades  of  scissors,  tbe  area  of  re- 
sistance will  be  correspondingly  deereasi*il ;  a  manifest  advantage  is  thus 
gained  in  aid  of  the  cctmplete  closure  of  the  membrane.  If  it  be  impnieti- 
cable  to  close  tlie  gap  in  the  dura  with  stitches,  the  advisability  of  tvstraining 
further  eseajie  by  nutans  of  a  thin  celluloid  |>late  placed  in  c*)ntuct  with  the 
opening  in  the  dura  and  so  fitte<i  to  the  divided  bonlers  of  the  skull  as  to 
prevent  further  protrusion,  should  be  considered*  H  brain  have  escaped 
ali*eady  beyond  the  opening  in  the  skull  further  advance  may  be  prevented 
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by  the  application  to  it  of  a  closely  fitting  metallic  cover  confined  in  place 
with  straps.  The  shaving  off  of  the  protruding  brain  should  be  regarded 
as  an  after  and  final  step  rather  than  as  an  early  and  unavoidable  one, 
especially  when  the  portions  to  be  removed  possess  functional  activity  and 
have  not  yet  been  subjected  to  repressive  influences.  Not  long  since  the 
author  in  a  case  of  threatening  protrusion  following  immediately  the  removal 
of  a  cicatrix  from  the  brain  and  dura  applied  a  thin  celluloid  plate  at  once 
to  the  lesion  in  the  manner  described  (see  page  256),  with  a  successful  out- 
come so  far  as  the  control  of  the  tendency  to  protrusion  was  concerned.  If 
the  electrode  (Fig.  291)  he  used,  it  is  important  to  recall  that,  1,  a  strong 
current  burns  the  cortex,  and  that  one  of  a  strength  to  cause  contraction 
of  the  theuar  muscle  is  sufficient  for  the  test ;  2,  that  antiseptics,  especially 
bichloride  in  solution,  prevent  electric  reaction,  and  that  sterilized  water  is 
the  best  agent  for  use  at  this  time ;  3,  that  not  infrequently  the  reaction  can 
be  excited  if  the  electrode  be  applied  to  the  uncut  dura,  and  that  this  fact 
is  important  as  the  brain  substance  is  not  then  exposed ;  and,  4,  that  the 
electrode  should  be  thoroughly  aseptic  when  applied  to  the  brain. 

The  Results, — The  results  of  operation  for  brain  tumor  depend  on  the  sit- 
uation, the  depth,  the  nature,  and  environment  of  the  growth.  Encapsulated, 
non- malignant,  and  superficial  cerebral  tumors  are  the  most  favorable  for 
operation.  Infiltrating  tumors  are  of  bad  prognosis  on  account  of  the  loss 
of  brain  and  blood  attending  the  removal,  and  the  frequent  and  prompt  re- 
turn of  the  growth.  Cystic  growths  offer  a  fair  prognosis  if  they  be  excised, 
or  be  treated  by  caustic,  or  drainage  and  packing.  The  bare  emptying  of  the 
cyst  and  closure  of  the  wound  is  useless,  as  it  rapidly  refills.  The  prompter 
the  operation  the  better  the  prognosis  will  be  in  all  cases. 

Total  Results  of  Operation  for  Brain  Tumor  {Starr). 

Total 


Total  number  of  cases  operated  on 81         16         97 

Cases  in  which  tumor  was  found 26  9         35 

Cases  in  which  tumor  was  found  but  not  removed 1  2  8 


Cases  in  which  tumor  was  removed  and  patient  recovered . 
Cases  in  which  tumor  was  removed  and  patient  died. 
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Somewhat  later  Starr  reports  two  hundred  and  twenty  similar  operations, 
in  seventy-three  of  which  the  tumors  could  not  be  found,  and  in  seven 
could  not  be  removed.  The  death  rate  for  removal  of  the  remaining  one 
hundred  and  forty  cases  was  -f-  34  per  cent,  which  is  no  doubt  much  too 
small  to  represent  the  outcome  of  all  cases  operated  on,  as  many  indeed  are 
not  reported.  McCosh  believes  that  seventy-five  per  cent  is  much  nearer 
the  true  figure. 

Craniotomy  for  Cerebellar  Tumor. — Owing  to  the  difficulty  of  diagnosti- 
cating the  exact  situation  of  a  cerebellar  tumor,  a  surgical  o])eratiou  for  the 
patient's  relief  is  largely  of  an  exploratory  character.  The  differences  in 
the  technique  of  this  and  the  operations  for  cerebral  tumor  consist  in  the 
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fnnimtino  of  the  flap  ami  the  entrance  to  llie  eninial  cavity.  In  otliiT  re- 
spirti^  tlu'ir  tLrhriiipie  in  siihstfintiiiJlY  similar.  The  flap  of  the  soft  parts  is 
liiriitt^l  iilpovu  hy  tlio  uppur  Iwnlrr  r»f  the  supi^rior  ciirvrtl  lino  of  the  ociipital 
l>one,  helow  it  terminates  opposite  tlie  second  eervical  vertebra,  the  nietlian 
line  of  the  head  limits  the  inner  border,  and  the  posterior  margin  of  the  mas- 
toid proi-ess  the  outer.  It  is  horseshoe  shaped,  and  the  incision  forming  it 
is  carried  down  to  the  hone.  The  flap  is  reflt^ctud,  the  periosteum  remaining 
undisturbed  except  at  the  area  of  entrance  to  the  eraninm ;  here  the  mem- 
brane is  turned  aside  before  division  of  the  skull  is  made.  The  opening 
throai/h  the  d'td!  is  formed  with  a  ehind  and  mallet,  is  about  two  inches 
in  diameter,  and  may  Uv  incn  ji^d  thereafter  by  a  rongeur  ((/,  e,  Fig.  2di)) 
a8  circunistances  deman<b  On  atrount  of  the  thinne&s  of  the  hone  at  this 
situation  the  surgeon  must  exen  ise  great  care.  The  dura  is  divided,  the 
cerebellum  explored  with  the  linger  or  aspirator,  etc.,  and  the  tumor  nm- 
nijjuhitcd  as  in  cerebral  cases.  The  dtrp  soft  parts  are  united  with  catgut 
indei>endentiy  of  the  main  flap,  which  is  scvvlmI  with  silkworm  gut  after 
necessary  dndnage  is  i>roviiled.  The  usual  antiseptic  dressings  arc  bound  in 
{ihice  with  gauze  handagrs. 

The  f'rcanttwjts. — As  before  remarked,  the  bone  at  the  site  of  opiTHtion 
is  very  thin  and  devoid  of  diploeic  structure,  lience  thoughtless  use  of  force 
is  likely  to  injure  the  soft  parts  bejieath.  The  lateral  (A,  B,  Fig,  2d2)  and 
occipital  sinuses  may  be  inva^ied  if  the  crest  and  superior  curved  lines  be  en- 
croached upon  in  openiug  the  skull.  Care  must  he  taken  not  to  disturb  the 
Tnid<lle  lobe  of  the  cerebellum,  unless  the  removi]!  of  the  tumor  requires  that 
it  be  done.     (  Fnizer,  N.  V.  and  Phil  Med.  Jour.,  Feb.  11-18,   11)05.) 

The  RemiUs. — Tlie  results  of  the  operation  for  the  removal  of  these 
growths  are  registered  already  under  the  preceding  topic. 

Craniotomy  for  EpUepsy.— When  the  motor  center  primarily  involved  in 
tl*e  epileptic  convulsion  can  be  determined,  or  when  the  disease  has  been 
preceded  by  a  head  injury  that  is  manifest,  craniotomy  is  often  performed, 
and  usually  with  a  large- si  zed  trephine.  The  electrode  plays  an  important 
part  in  these  cases,  as  it  often  serves  to  locate  the  center  primarily  affected. 
The  technifpie  of  the  use  of  the  trephine  and  of  the  removal  from  the  brain 
and  its  membranes  of  a  morbid  exciting  cause  has  already  been  sufficiently 
discussed.  The  scalp  flap  should  be  large  enough  to  afford  a  broad  margin 
between  its  i>orders  and  those  of  the  bone  openiug,  in  order  that  the  healing 
of  each  may  be  erUirely  independent  of  the  other.  Primary  union  of  the 
entire  wound  should  be  sought  for  as  the  cicatrization  following  delayed 
union  may  become  a  provoking  element  in  the  production  of  convulsions 
thereafter.  The  introducing  into  the  cranial  opening  and  placing  on  the 
freshened  surface,  of  a  metallic  substance^  of  guttji-percha,  or  of  rubber 
tissue,  celluloid,  decalcified  l3one  plate,  etc.,  for  the  purpose  of  preventing  or 
limitiug  cicatricial  action,  is  a^lvisetl  in  those  cases  where  the  irritation  is 
thought  to  have  arisen  from  the  intluence  of  previous  cicatricial  contraction. 

In  the  opinion  of  tlie  author,  the  stable  qualities  of  thin  celluloid  plate 
(t^st  inch)  establish  its  worth  for  this  )nir]>ose  idnise  that  of  otln-r  foreign 
suhstanci^  of  a  simple  nature.    Ilarrw  I'ommends  highly  silver  foil. 
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rJoM-Ifaf,  gutta-fM'nha,  aiitl  riil»UtT  tis.siii's  arc  plactMl  fn  contact  with  llir 
pia,  tlu'  i'il^v^  \mi]vr\\h\^^  Hniirfwluil  thusf*  of  ihv  CTaiiial  (jpciiiiig,  iu  prrvcnl 
extiMidiiig  I'icatrizutioiL  TliesL'  s^uh^taiKTs  liowt-vfr,  arr  not  triistwortiiy, 
as  ihvy  ofk'U  beuotin^  tlisarrangt'd  ami  disintograted  by  the  vital  iDtluenees 
to  which  tliey  arc  subjccti'il.  A  reliable  sut)staneo  for  this  purpose  is  a  great 
ilesidcratum. 

If,  lifter  the  ronmval  of  the  b<>ni\  a  small  cot  be  inade  throu^di  the  dura 
aod  a  silver  probe  properly  curved  be  pat^scd  through  the  opening  and  be- 
neath it*  and  swept  around,  the  near-to-hand  adhesions  can  often  be  deter- 
mined. The  removal  from  the  lirain  of  a  cicatrix  or  motor  ceiitcr  for  relief 
from  epilepsy  h  rarely  followed  by  cure,  since  the  repair  of  the  wound  pnv 
ducGft  a  cicatrix  which,  later,  usually  causes  the  convulsions  to  rwur 

The  AVmfltrA'.^.— No  patient  should  be  operated  on  unless  the  attacks  have 
been  scrutinized  as  to  the  part  first  aircHte<l  and  the  order  of  advance  of 
the  convulsion  hy  one  coTopeteTit  to  make  the  observations,  The  stateuieTits 
of  relative  and  of  sympathetic  aud  ignorant  observers  can  not  l>e  relied  on 
in  these  cases.  A  motor  cenier  w  removed  cautioushf  m  the  direction  of  the 
fibers  (page  '2r>:\)  with  knife  or  seissors,  and  the  removal  should  he  complete, 
or  the  attempt  at  cure  wili  be  useless.  If  the  condition  of  the  membrane 
will  permit,  the  pia  should  be  raised  up  antl  pushed  aside,  rather  than  torn 
or  cut;  thus  haemorrhage  will  be  lessened,  and  then,  if  advisable,  the  mem- 
brane can  be  replaced.  The  bleeding  from  large  vessels  of  the  pia  can  be 
controlled  if  the  vessels  be  tied  independently  in  two  situations  with  fine 
catgut  ligatures  passed  around  them  by  the  aid  of  a  needle,  aud  cut  between 
the  points  of  tying. 

The  RestfU^. — The  procedure  itself  is  not  devoid  of  danger  by  any  means, 
and  the  results  of  operations  for  the  Jacksonian,  focal,  and  long-standing  trau- 
matic varieties  of  this  disease  are  almost  invariably  followed  by  grievous  dis- 
appointment. It  is  difficult,  indeed,  to  say  as  yet  whether  the  removal  of  a 
motor  center  of  the  brain  for  the  cure  of  epilepsy  is  justified  by  any  other  fact 
than  that  of  the  sad  hopelessness  of  the  ease.  Operation  for  traumatic  epi- 
lepsy offers  better  results  than  in  other  forms,  especially  if  performed  before 
the  development  of  the  convulsion  habit  that  too  often  complic^ites  the  cases 
of  long  standing.  As  a  whole,  the  results  from  operative  procedures  in  the 
latter  variety  of  cases  may  Ix*  regarded  as  fpiite  satisfactory.  However,  those 
reports  announcing  a  cure  of  fifty  per  cent  should  he  accepted  with  great  re- 
serve, as  mucli  time  should  elapse  before  the  final  cstinuite  of  a  case  is  made, 

CraEiotomy  for  the  Evacuation  of  Pus.— A  knowledge  of  the  presence 
and  situation  of  abscess  following  injury  of  the  cranium  is  baaed  on  the 
facts  of  the  loefition  of  the  injury,  the  local  and  constitutional  symp- 
toms of  inflammation  and  suppuration,  and  the  later  development  of  the 
symptoms  of  cerebral  compression.  The  proper  site  for  operation  in  trau- 
matic abscess  is  over  the  area  of  cerebral  compression  irrespective  of  the 
seat  of  the  injury.  If  hemianopsia  be  the  first  symptom  to  occur,  the  tre- 
phine should  be  applied  over  the  occipital  lobe  involved  in  the  morbid 
manifestation.  If  ike  pus  be  between  the  dura  and  cranium^  the  removal  of 
a  button  of  bone  affords  a  prompt  discharge  of  the  fluid  aud  relief  to  the 
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patient  unless  pyemia  complicates  tho  recovery.  The  pus  cavity  sliould  be 
thoroughly  flushed  with  a  tive-per-cent  solution  of  carbolic  acid,  loosely 
packed  with  iodoform  gauze,  aud  covered  with  a  moist  antiseptic  dress- 
ing. If  the  pus  be  not  found  ai  this  stf nation y  raise  u  flap  of  dura  and 
explore  the  brain  with  an  aspirator,  passing  the  needle  in  various  directions 
until  puB  is  found*  being  careful  to  withdraw  the  needle  and  insert  it  at  a 
different  point  each  time  the  direction  is  changed.  If  pus  be  found  deep 
in  the  brain,  the  needle  should  be  left  in  position  as  a  guide  to  the  puru- 
lent collection.  If  the  pus  be  sujiertieially  located,  the  needle  is  with- 
drawn. Before  evacuation  of  the  pus  the  diplocic  structure  should  be  pro- 
tected from  the  danger  of  infection  by  smearing  it  with  a  compound  of 
glycerin  and  iodoform  or  some  other  atitiseptic  mixture.  The  pus  is  then 
liberated  directly  or  by  careful  separation  of  the  brain  along  the  course  of 
the  needle  with  a  grooved  director  or  dressing  forceps.  The  liberation  of 
the  pus  is  quickly  followed  by  the  introduction  into  the  abscess  cavity  of  a 
double-barreled  drainage  agent  formed  by  placing  two  small  soft  drainage 
tubes  parallel  with  each  other  and  fastening  them  together.  The  cavity  can 
then  be  quickly  washed  out  through  one  tube  by  pouring  through  the  other 
a  gentle  stream  of  warm  sterilized  water  or  a  boric-acid  solution.  The  tubes 
are  fastened  in  position  with  a  large  safety  pin  to  prevent  their  further  en- 
trance into  the  cavity.  The  wound  is  then  packed  loosely  a  little  beyond  and 
around  the  tubes  with  iodoform  gauze,  the  whole  covered  lightly  with  anti- 
septic gauze  and  confined  in  place  with  gauze  bandages.  If  the  discharge 
be  free,  at  the  next  dressing  one  tube  can  be  removed  and  the  other  short- 
ened if  necessary.  The  wound  is  dressed  once  or  twice  daily  to  insure  free 
drainage,  the  remaining  tube  being  shortened  from  time  to  time  to  keep  pace 
with  the  closure  of  the  cavity.  Two  or  three  weeks  are  sometimes  required 
to  effect  this  process.  The  opening  in  the  dura  and  the  scalp  fibould  be 
closed  as  soon  as  possible  to  avoid  the  formation  of  hernia  cerebri. 

Cerebral  abscess  is  usually  a  sequel  of  otitis  media  and  of  suppurative 
processes  of  the  orbital  and  mts^d  cavities.  About  half  of  all  cases  of  cere- 
bral abscess  of  either  the  acute  or  chronic  form  are  di\^  to  otitis  media.  Ab- 
scess also  develops  in  the  cerebellum  as  the  result  of  this  disease.  The  com- 
parative rate  of  occurrence  is  about  four  in  the  temporo-sphenoidal  lobe  of 
the  cerebrum  to  one  in  the  cerebellum,  and  mucli  more  often  at  the  right 
than  the  left  side  of  the  cerebrum.  Rarely  do  they  appear  in  the  pons  aud 
crura  cerebri.  Abscess  from  this  ciWAm  oft«n  develops  insidiously,  and  the 
diagnosis  is  frequently  obscure  and  delayed.  Cerebral  abscess  may  be  con- 
founded at  lirst  with  sinus  thrombosis  or  meningitis,  either  of  which  is  aa 
frequent  a  sequel  of  otitis  media  as  is  abscess. 

The  Operation  for  Cerebral  Abscess. — Shave  and  scrub  the  scalp;  draw 
Reid's  base  line;  irjdicate  on  the  scalp  a  point  loc^ited  an  inch  and  a  qtiarter 
above  and  the  same  distance  behind  the  center  of  the  meatus.  At  this 
point,  according  to  Barker,  a  space  three  quarters  of  an  inch  in  diameter 
corresponds  to  the  location  of  nine  tenths  of  the  abscesses  of  thi*  temporo- 
sphenoidal  folk',  Birmingham  adds  half  an  inch  to  the  perpendicular  line 
to  avoid  more  certainly  the  lateral  sinus  (Fig.  292).    The  technique  is  simi- 
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lar  here  to  that  for  abscess  elsewhere  in  the  brain,  until  after  the  button  is 
removed.  Then  place  the  finger  lightly  on  the  dura.  If  pulsittion  be  absent 
or  feeble,  the  presence  of  abscess  is  iJidicated,  especially  in  the  absence  of  a 
depressed  circnhition.  Open  the  dura  sufficiently  to  expose  the  bniiu  surface, 
and  if  pus  be  not  seen  introduce  a  good-sized  aspirating  needle  inward,  for- 
ward, and  downward  toward  the  apex  of  the  petrous  bone,  about  two  inches. 
The  pus  iu  these  cases  is  usually  too  thick  to  pa^a  through  other  than  a  fair- 
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Pi©.  292,— Ding rjim  nf  fuhilt  skull,  illustrating  various  points  for  craiiiototny* 

Horizontal  nwAi*iirt*tiioiils  iire  mtidt?  from  th«?  cptitc-rs  of  th*.^  Hailitr>»y  meHlus  alon^  Reid*s 
htiiif*  lmi\  It  It.  Vertit'AJ  nieustiremciUs  meet  this  line  ttt  a  riglU  iingle.  A.  Sigmoid 
portion  of  lateral  siniis^  a  iMiint  on  the  ha.se  line  three  qimrters  of  an  inch  from  the 
center  of  the  meatus.  B,  TranAverMf.  portion  of  the  ennus^  a  point  an  ineh  behind  the 
meatus  and  a  quarter  of  an  inch  alwive  the  base  line.  C  Mastoid  antrum,  I  he  point 
of  iiieetinjET  of  a  line  dniwn  along  the  upper  wall  of  the  meatus  parallel  with  the  base 
lino,  and  one  drawn  at  tlm  poslerior  wall  at  ri^fht  anijles  with  the  ba>i*  line,  D.  A 
mint  for  cerehntl  ah/tcesft  Ueiiiporosphenoidal).  three  quarters  of  an  inch  above  the 
base  line  at  posterior  bonk-r  of  mratiis.  E.  A  fmint  for  cerebellar  ohnceM^  an  inch 
and  a  half  behind  the  meahis  and  a  quarter  of  an  intli  l>elnw  the  base  line.  F.  A 
ptnnt  for  anterior  brnnth  of  middle  meningeal,  at  an  int-h  and  a  half  behind  extenml 
angular  process  of  fron(al  Ijnne  and  the  same  distance  nhtw  zygoma,  G»  -4  jmni 
for  posterior  branch  of  middle  meniiweal,  one  inch  and  r li ive  imarters  behind  ex- 
ternal angular  pro<?CHs  and  a  quarter  of  an  inch  above  zygoma.  IL  A  prjinl  for  tap- 
ping fhe  To  tern  (  ve  utricle,  an  inch  and  a  half  abttve  ct-nlcr  •►f  tncalus, 

NoTK. — It  will  be  noted  that  sonit!  of  the  measur^^nienl^  inilit*ated  above  vary  consider- 
ably from  those  of  the  text,  but  inasmuch  as  all  are  the  outcome  of  extended  experi- 
ence and  observation  of  cinnpetent  mon»  it  is  diflicidt  indeed,  even  if  wise,  to  express 
a  decided  preference.  If  eitlier  prove  nnsatisfactory,  another  should  t«?  tried,  using 
the  trephine  again,  or  extending  Ihe  primary  opening  with  the  rongeur.  The  illus- 
tration (Fig.  292}  frtn  be  utilij^ed  for  other  mea.snrenients  than  those  state*!  in  the 
desc^ription,  and  with  equal  facility  and  exactncas. 

sized  needle ;  for  this  reason  the  use  of  ordinary  hypodermatic  needles  should 
be  discouraii^ed.  Fmlinpf  to  find  ptis  with  the  first  insertion,  the  effort  is 
repeated  iu  different  dircetions  as  doseribed  on  the  preceding  page*  If  pus  he 
not  fotind  thus,  the  preaumjdion  should  be  that  it  is  not  present.     However, 
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if  the  evidence  of  intnuTanial  pressure,  m  'ini\k'MU*d  by  flattened  convolu- 
tions, congested  vessels,  mitrked  protrusion  of  tlie  brain  into  the  opening, 
modified  pulsation,  etc.,  be  noted,  u  needle  of  larger  caliber  glionld  be  intro- 
duced ere  tlie  procedure  is  relinquished.  If  pus  be  found,  the  manner  of 
evacuating,  draining,  and  the  subsequent  treatment  of  the  abscess  and  wound 
are  the  8t*me  as  already  described.  The  fact  that  these  abscesses  are  due 
to  direct  infection  and  contain  fonl  and  offensive  pus  should  stimulate  at- 
tention in  tlie  highest  degree  to  antiseptic  care.  Frequent  washing  out 
of  the  abscess  cavity  with  Thiersch's  fluid  is  required  for  some  time  if  the 
offensive  discharge  eontiunes* 

The  anterior  surface  of  the  petrous  portion  of  the  temporal  bone,  roof  of 
the  tytnpauiim,  and  the  petro-squamons  fissure  can  be  examined  for  abscess 
through  a  half-inch  openiug  located  directly  above  the  external  meatus  seven 
eighths  of  an  inch.  Through  this  opening  the  entire  anterior  surface  of  the 
petrous  bone  can  be  explored  by  passing  a  small  probe  cautiously  along 
between  the  duni  and  the  bone.  If  pns  be  found,  it  should  be  liberated  and 
the  pns  cavity  thoroughly  drained.  If  necrosed  bone  is  present,  it  should 
be  removed  if  loose ;  if  not,  thorough  drainage  and  cleanliness  should  be 
established  until  the  diseased  bone  comes  away  or  is  removed,  after  which 
the  wound  is  treated  in  the  manner  usual  in  cases  of  this  nature. 

The  Precautions. — If  the  needle  be  inserted  too  far,  the  hasal  ganglia  may 
be  injured  ;  if  misdirected  and  carried  too  far,  the  petrosal  sinuses  may  be  en> 
tared.  The  use  of  a  needle  of  small  caliber  is  unresponsive  and  therefore 
undecisive  and  deceptive.  However,  if  the  aspiration  be  negative,  the  exam- 
ination of  the  contents  of  the  lumen  of  the  needle  with  a  microscope  may 
disclose  the  presence  of  pus,  A  small  opening  only  should  be  made  in  the 
dura  before  the  detection  of  pus,  for  if  pus  be  not  found,  the  opening  can  be 
easily  closed.  The  oval  flap  of  the  dura  should  be  nuide  after  pns  is  found 
and  in  the  manner  before  described  (page  253),  Great  cleanliness  and  care 
are  necessary  to  prevent  secondary  meningitis  from  purulent  contact. 

Cerebellar  abscess  from  otitis  media  can  be  reached  through  a  half-inch 
opening  in  the  cranium  made  either  at  a  point  an  inch  and  a  half  behind 
and  a  quarter  of  an  inch  below  the  center  of  the  meatus  (Fig,  292, E),  or  two 
inches  behind  and  an  inch  below  this  opening  (Birmingham),  to  avoid  the 
occipital  artery.  At  the  former  place  the  anterior  border  of  the  trephine 
rests  directly  behind  the  iwsterior  border  of  the  mastoid  foramen.  An  escape 
of  pus  from  the  mastoid  foramen,  due  to  lateral  sinus  involvement,  should  be 
looked  for  at  the  tiuve,  since  a  diseased  sinus  may  be  mistaken  for  a  cere- 
bellar abscess. 

The  Results. — The  insidious  development,  the  late  recognition,  and  the 
persistency  of  the  exciting  cause  in  abscess  of  the  bniin  invest  the  outcome 
with  a  somber  hue.  The  death  rate  from  all  causes  after  operation  is  forty 
percent.  The  rate  from  abscess  due  to  middle-ear  disease  alone  is  much 
greater  than  this. 

Craniotomy  for  Tlirombosis  of  Lateral  Sinus  and  Jugular  Vein,— The 
operative  measures  for  this  conditinn  art*  the  recent  ontiTune  of  iucreased 
diagnostic  acumen  and  of  improved  surgical  technique.     The  thrombosis  is 
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a  8c*quel  of  otitis  media,  and  it  happens  c|inte  as  frequently  as  does  abai^ess 
of  the  bmiiK  Inasniiidi  as  these  t-a^s  terminate  fatally  if  nnuided,  operative 
iJieasuri*s  sliould  be  prompt  and  deeit?ive. 

The  Operation, — In  the  presence  of  rigid  antiseptic  technique,  carefully 
ca'pose  the  lateral  sinus  through  a  trephine  openings  three  (jnarter^  of  an 
ine!i  in  diameter,  tfie  eenter  of  which  is  located  a  ijiiarter  of  an  inch  above 
and  an  inch  behind  the  middle  of  the  bony  meatus  (Fig.  292,  B).  This 
opeidng  can  he  exteniled  as  cirennL-^tanees  require  by  aid  of  the  rongeur. 
An  extenjiion  forward  (A,  V)  is  advised,  so  as  to  open  the  afignioid  portion  of 
the  sinus  and  the  mai>toitl  antrum  to  permit  removal  of  diseased  tissues. 
Examine  the  sinus  with  the  finger  and  explore  it  with  a  hypodermic  s>Tinge 
also,  if  any  tlouht  exists  as  to  a  throudjotie  condition  of  the  vesseL  If 
throiubosed,  it  is  advised  by  some  to  expose  the  internal  jugular  vein  in 
tlie  neek  and  ligature  it^^  to  prevent  the  escape  into  the  circulation  of  loos- 
ene«l  clots  from  the  sinus.  It  is  jmssihle*  liowever,  for  the  disease  to  ex- 
tend inwarrl  through  the  up|HT  tritiutaries  of  the  vein,  in  spite  of  every 
jireventive  elfort.  Then  open  the  sinus  and  remove  the  thnunbi  with  a 
small  scoop  aided  by  antiseptic  douching.  If  severe  hapmorrhage  occurs, 
plug  the  bleeding  ])oint  instantaneously  with  a  strip  of  iodoform  gauze 
'already  preparetl  for  the  jnirp<is<.\  If  haemorrhage  from  the  sinus  is  feared 
on  account  of  incomplete  closure  with  tfirombi,  ligature  the  sinna  before 
opening  it.  If  feasible,  the  clots  are  removed  from  the  vein  and  sinus  and 
the  limien  is  cleansed  by  a  throiigh-and-through  stream  of  antiseptic  fluid, 
Jf  the  thrombi  can  not  be  safely  n^nioved,  the  wounds  are  tlien  drained  witli 
snialt  rubber  tubes  and  packetl  with  iodoform  gauze.  They  shoidd  ha 
cleansed  and  dressed  frequently  during  the  course  of  treatiuent,  especially 
if  thrombi  ^;till  remain  in  the  vessels.  Excision  of  trunk  so  as  to  iuelude 
its  l»ranehes  is  jiractieed. 

The  PremttUons. — If  severe  haemorrhage  occurs  from  the  sinus,  apply  a 
tampon  to  the  bleeding  point  and  allow  it  to  remain  for  two  or  three  days 
until  further  bliTding  is  obviated.  Be  careful  not  to  shut  into  a  sinus 
or  vein  any  of  the  thrombosed  contents  by  tying  through  a  diseased  point. 
In  the  removal  of  the  central  thrombus,  cleanse  tlioroughly  the  parts  as  the 
clot  is  removed,  &o  that  the  stopping  of  a  sudden  gush  of  blood  w^ith  the 
tamponade  will  not  push  inward  loose  infecting  agents,  nor  will  the  previous 
site  of  an  infwted  clot  provoke  infection  of  one  newly  formed.  If  the  cen- 
tral clot  l>e  firm  and  inoffensive,  presenting  no  evidence  of  disintegration, 
the  question  of  the  wisdom  of  its  removal  may  properly  arise,  and  it  should 
be  decided  by  the  other  circumstances  that  attend  the  case. 

The  Results, — About  fifty  per  cent  of  cases  recover  with  operation; 
without  it  a  recovery  ne<'d  not  be  expected. 

Craniotoiny  for  General  Paralysis  of  the  Insane, — The  trephine  has 
been  applied  to  the  parietal  region  and  at  the  seat  of  defined  headache  in 
a  few  instances  with  and  without  opening  the  dura  for  drainage  pur- 
poses to  atford  relief  in  this  condition.  Tapping  the  ventricles  has  been 
practiced  also,  but  little  encouragement  has  resulted  from  either  method  of 
practice. 
I  19 
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Opening:  tlie  Mastoid  Antnim,— The  mnsttjiil  antriun  is  opened  to  relieve 
it  oi'  iiiliaiiiioutorv  j>rn<luL'ts  that  enlcr  t'rom  nn  iiithiiiHMl  jiuddh*  vnr  or 
result  from  intlammaUoii  of  tfie  autnmi  and  mastoid  ct'lls  tUeuiirelvesj. 

The  Important  Facts. — In  the  infant,  the  mastoid  process  ig  not  present, 
Init  the  mastoid  antrum  i?,  and  in  the  form  of  a  cell  communieating  with 
the  middle  ear.  loiter  the  inrtstoiil  |>roeess  appears  and  the  antrum  l>econit*8 
mcire  dwply  placed,  nntil  at  tlie  age  of  ten  when  the  outer  wall  is  ahout 
two  fiftli'^  ''f  ?Mi  i!ieh  in  thickness.     At  puberty  numerous  other  cells  are 
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I'ji, 


1   it]  .'|ttnilinfj  on  the  mtt^loid  antrum. 


rt.  ScAlpjelsi,  I.  Biinu-drdi,  c*.  i-erioslenl  ekvator.  d,  Small  trt^phine,  «.  Fo ft' t press i ire, 
/,  Thtimb  fori'ej»s.  g.  Long-nosed  nmgeur,  A.  Small  st-oop.  i«  /,  k.  Bone  chitsels. 
h  Mttllt't.  m.  N.'is.sor8.  n.  Fine  prolw,  o.  I^nt:  curved  neck  rongeur,  p.  Com- 
iiif*n  rongeur,    q.  Gimlet;,    r.  Uetrm'tors.    <».  N«>tllcs, 

present  in  the  procesg.  In  the  adult  the  area  of  cell  development  is  limited 
below  hv  the  niasto-oei-ipital  suture;  anteriorly  it  extends  above  the  meatus, 
and  superiorly  to  within  half  an  ineli  of  the  tern ponv parietal  suture.  At 
ttiis  time  the  antrum  is  the  sixe  of  a  pea  and  is  separated  from  the  eranini 
lavity  hy  a  wall  one  twenty-fifth  to  t-ix  twenty-fifths  of  an  inch  in  thickn*»ss, 
and  fnmi  the  lateral  sinus  and  the  external  surface  of  the  mastoid  proeees 
by  walls  one  half  to  thrw  quarters  of  an  inch  in  thickness,  Tt  now  corre- 
sponds to  a  fwnnt  iniinediately  behind  the  meatus  aufl  below  the  level  of  its 
upper  l)order.  The  lateral  sinus  varies  sotnewhat  in  its  relations  with  the 
mastoid  bone  ( Fig.  *^Lr2).  It  approaches  to  witltin  (me  inch  and  a  half  be- 
hind and  threi*  quarters  of  an  inch  al>ove  the  center  of  the  bony  meatus,  then 
tunis  more  or  less  abruptly  downward  and  pusses  one  half  inch  behind  the 
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external  niratus,  and  runs  to  a  point  one  sixtli  to  one  quarter  of  an  inch 
below  the  floor  of  this  opening  l>erore  reaching  the  ba&e  of  the  skull. 


Fio.  W4. — Transverse  section  of  m»stoid  |>roce*it(  i<hnwin^  Uie  eel  In  the  iijujer  liirg^est  nne 
Wmg:  f he  maitf Old  antrum.     Note  its  rt-lrtlion  to  tlie  external  aaditorv  ineut us.     The 


emg 
Ufjper  tiud  outer  sharp  point  of  the  reih-etf* 
»pirH\ 


Vtinw  II Hp  Is  ;i  \HHiimi  of  tlie  rneulnl 


The  »upra- Hi eaial  sphte  ploeed  at  the  n]r|KT  margin  of  the  l>ony  nieatns 
is  found  in  83  per  eent  of  young  and  8T  per  eent  of  adult  suhjects.    This 


Flo.  295.  — Hefleeted  porlioii  of  niasinid  eells  removed,  i^bowing  nmi^toid  ttiilnim  above 
comniiinirating  with  atiie.  seen  through  the  wiiidow  eaused  l)y  st^paration  of  the 
halves  of  hone.  Note  the  thinness  of  the  bony  roof  of  the  atlk%  the  Fallopian  eanal, 
external  aii<!itory  walls,  ami  the  relations  of  the  important  intracranial  parts  to 
those  without. 


Bpine  is  an  important  guide  to  the  upper  margin  of  the  bony  meatus  (Fig. 
2D4),  to  the  mastoid  antrum,  and  to  the  lower  limits  of  the  nriddic  cerebral 
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Fio.  21ki. — A  vertical  stn^tion  of  ma^ 
loid  process  raatle  at  ri^jht  aiides 
with  the  auditory  canaL  *.  The 
mftiitoid  aiitrmn.  a.  The  squa- 
mous bone.  L  The  zygoma,  c. 
1'he  i>o§terior  border  of  ihe  ex- 
ternal auditor^v  meatus,  e,  A 
vein.    /.  The  sigmoid  fossa. 


fossa.  The  upper  limit  of  the  bony  uifatus  corresponds  to  the  spine  (Fig. 
294)  ;  the  lower  limit  of  the  middle  fo88ii  is  a  trifle  more  than  a  i|imrter  of 
an  ineh  above  it;  the  mas^toiil  antrum  is  located  half  an  inch  posteriorly  and 

aljoiit  two  iifthm  of  an  inch  below  the  sur- 
face of  the  bone  at  that  point  (Fig.  294). 
If  the  fiugers  he  thrust  into  the  external 
meatus  and  pressed  upward  and  haek- 
ward,  the  supra-meatal  spine  can  Uiiually 
be  felt  (Fig,  295).  TIjc  mastoid  eell^  vary 
in  size  and  i^hape  in  different  suhjeet!^,  and 
are  arranged  in  a  radiating  manner  with 
the  mastoid  antrum  (Fig,  29(>).  From  a 
fciurgieal  point  of  view,  the  sigmoid  fossa 
(Fig.  29f>),  the  dura,  and  brain  of  the 
middle  cerebral  (Fig.  296)  and  the  eere- 
Ix'llar  fossa*,  and  the  facial  nerves  are  of 
speelal  significance  on  account  of  tlieir 
liahilitv  to  injnry  during  operative  prac- 
tice, and  in  this  condition  it  is  wise  to  note 
at  the  crtttset  that  the  common  variations 
of  their  relations  to  the  mastoid  antrum 
and  the  varying  thickness  of  it^  l)ony  par- 
titions recjuire  for  their  protection  an  ex- 
ercise of  the  great ti?t  caution  in  all  in- 
stances (Fig.  i?95).  "' Ofie rating  in  each  as  though  the  most  ilangernns 
exceptions  were  present,  at  least  until  the  contrary  is  proven"  (Hart- 
niann). 

The  Operaiion, — Shave  and  cleanse  the  externa!  surface  much  beyond 
the  seat  of  operation,  also  cleanse  and  tampon  witli  antist^ptic  gauze  the 
external  ear;  wrap  the  head  in  a  towel  saturated  with  an  antisc^ptic  solu- 
tion ;  pull  the  auricle  forward  and  make  a  curv»3d  incision  dow^n  to  the  hone, 
just  liehind  the  auricle,  from  its  upper  border  to  tlie  tip  of  the  mastoid 
process;  push  aside  the  pc*riosteum  with  an  elevator  (Fig.  ^93,  c),  ex- 
posing the  entire  lionv  surface:  carefully  examine  it  to  disclose^  a  carious 
point  or  fistulous  opening,  which,  when  noted,  is  enlarged  by  means  of 
gouges  and  (Fig,  293,  i,  j,  k,  I)  mallet  and  the  diseased  bone  is  care- 
fully removed  with  small  sharp  spoons  (Fig.  "293,  h)  aiming  to  reach 
the  antrum.  II  no  external  dis<*asi'  is  manifest,  open  tlie  anirum  dir^^tly 
with  a  chisel,  a  small  trephine  (Fig.  293,  i,  rf,  9),  or  a  smalt  gimlet 
(Treves),  removing  in  advance  the  overlying  bone  in  the  last  instance,  and, 
in  all,  remove  witii  a  sharp  spoon,  in  a  line  pirallel  with  the  external  audi- 
tory meatus,  the  contents  and  diseased  cellular  structure  contiguous  to  the 
antrum,  fonnjng  a  ^Mine-shaped  cavity  extending  inward  and  slightly  upward, 
not  more  than  tliree  i|uarters  of  an  inch  wide  in  adult  castas,  and  communi- 
cating with  the  attic.  Examine  and  remove  from  the  middle  and  lower 
parts  of  the  process  any  disease*!  tissue  in  a  similar  manner;  irrigate  the 
entire  field  with  an  antiseptic  solution,  passing  it  in  through  the  external 
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meatus,  if  the  condition  of  the  tympanic  membrane  will  permit.  A  percep- 
.tion  of  diminished  resistance,  and  the  appearance  of  pus  on  the  withdrawal 
of  the  instrument,  indicate  the  attainment  of  the  object.  The  cavity  is  then 
drained  and  dressed  with  iodoform  gauze,  supplemented  with  dry  antiseptic 
gauze  and  bandages.  The  dressing  should  be  changed  often,  that  the  wound 
may  be  properly  cleansed. 

The  Precautions, — If  the  incision  of  the  soft  parts  be  carried  too  far 
upward,  the  posterior  auricular  artery  will  be  severed.  If  the  penetration 
of  the  bone  be  not  made  parallel  with  the  long  axis  of  the  auditory  canal, 
either  the  lateral  sinus,  the  external  ear,  or  the  cranial  cavity  may  be 
entered  with  the  instrument.  The  depth  of  the  penetration  and  the  pene- 
trating force  employed  must  be  carefully  estimated,  otherwise  the  cranial 
cavity  will  be  entered  and  infective  meningitis  will  follow.  The  use  of  the 
trephine  devised  for  this  purpose  should  be  limited  to  adults,  owing  to  the 
small  size  of  the  petrous  bone  in  infants  and  children.  Gouges  and  drills 
are  inferior  to  the  gimlet  for  this  purpose,  as  the  latter  may  be  used  slowly 
and  deliberately  while  the  force  necessary  to  drive  the  former  is  estimated 
with  some  diflSculty.  If  the  index  finger  be  placed  along  the  side  of  the 
instrument,  or  it  be  grasped  firmly  with  the  disengaged  hand,  the  advance 
of  the  instrument  will  be  properly  controlled.  The  great  desiderata  are  to 
remove  all  of  the  dead  bone,  and  to  thoroughly  cleanse  and  drain  the  wound, 
especially  through  the  external  meatus.  A  strong  light,  preferably  electric, 
should  be  at  hand  during  the  operation.  The  frequent  introduction  of  a 
silver  probe  (Fig.  293,  n)  to  note  the  extent,  direction,  and  compactness  of 
the  limitations  of  the  field  of  operation  should  be  made  during  the  pro- 
cedure. The  layer  of  bone  intervening  between  the  sigmoid  sinus  and  the 
brain  fossa  has  a  blue  look  as  one  approaches  these  cavities,  acting  as  a  signal 
to  arrest  incautious  manipulations.  Painstaking  effort  should  be  exercised 
in  the  removal  of  all  cancellous  tissue,  since  it  may  harbor  infecting  prod- 
ucts and  cause  delay  to  the  recovery.  The  cavity  of  the  external  ear  should 
be  cleansed  and  tamponed  with  gauze  at  each  dressing  of  the  wound,  to 
maintain  proper  cleanliness. 

The  Results, — The  results  are  favorable  if  the  operation  be  done  with 
sufficient  promptness  to  anticipate  the  development  of  the  important  sequels. 
The  operation  itself,  when  cautiously  performed,  is  devoid  of  danger. 

Trephining  the  Frontal  Sinus. — Trephining  the  frontal  sinus  is  practiced 
for  the  removal  of  foreign  bodies,  necrosed  bone,  etc.,  from  this  cavity.  The 
frontal  sinuses  are  absent  in  the  infant,  rudimentary  in  children,  and  have 
no  surgical  significance  until  after  puberty.  They  differ  much  in  size 
and  extent  in  adults,  and  sometimes  communicate  with  each  other  at  the 
median  line. 

The  Operation. — Cleanse  and  shave  the  surface;  make  a  vertical  incision 
down  to  the  bone,  an  inch  and  a  half  in  length,  from  the  root  of  the  nose 
upward  or  one  transversely  outward  so  that  the  eyebrow  will  hide  the  cicatrix 
(Fig.  308) ;  push  aside  the  periosteum  at  the  point  of  attack ;  open  the  sinus 
with  a  small  trephine  or  sharp  gouge  applied  to  the  anterior  wall;  cleanse 
the  cavity  with  Thiersch's  fluid,  remove  foreign  bodies,  diseased  products, 
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etc.  If  the  infundibolura  be  closed  or  constricted^  open  it  with  a  bongie. 
Drainage  can  be  made  through  this  canal  into  the  nose  or  through  the  ex- 
ternal  wound,  and  perhapa  through  both,  acjcording  to  circiimstaDces.  The 
external  wound  is  treated  in  the  usual  way. 

The  Precautmns. — ^Strong  antiseptic  fluids  should  not  be  employed  here, 
neither  should  the  unrestrained  escape  of  inflammatory  products  be  permit- 
ted, on  account  of  the  proxiinity  of  the  eyes. 

Gunshot  Wounds  of  the  Cranium, — Much  change  has  taken  place  in  the 
treatment  of  this  form  of  injury  since  the  advent  of  antiseptic  surgery 
and  tlie  localization  of  brain  centers^  The  consecutive  steps  of  treatment 
divide  themselves  quite  naturally  into,  1,  the  aseptic  technique  \  2,  the  ar- 
reat  of  hseraorrhage;  3,  the  enlargement  of  the  opening  and  the  eleva- 
tion of  depressed  fragments  of  bone;  4,  the  removal  of  foreign  bodies  from 
the  wound;  5,  the  establishment  of  good  drainage;  G,  the  control  of  iuflara- 
mation. 

The  antiseptic  ieckniquB  should  be  rigid  throughout  in  all  respects  and 
in  each  detail.     The  scalp  is  shaven,  and  thoroughly  scrubbed  and  cleansed^! 
and  the  face,  neck,  ears,  and  auditory  meatus  made  thoroughly  clean,  and 
the  latter  plugged  with  iodoform  gauze.     The  surgeon  and  the  entire  outfit 
are  antiseptically  prepared.  | 

Hmmorrhage  from  the  scalp,  skull,  and  membranes  of  the  brain  are  con- 
trtilled  as  alrca<Iy  indicated  fpagi^s  23 1 >  and  'Ml ),  ITiPmorrhage  from  a  sinu:*, 
if  accessible, can  he  arrest chI  promptly  by  an  antisfeptie  tampon  and  thereafter 
the  wound  in  the  t^inus  can  lie  closed  by  sewincr  or  tying  the  opening,  or  by 
continued  tamponing,  as  the  character  of  the  injury  suggests.  Mannorrhago] 
from  the  brain  substance  w^ill  likely  have  stopped  before  the  patient  is  seeaJ 
by  the  surgeon,  ILemorrhage  from  the  wound  track  in  the  brain  is  diflfl- 
cult,  indeed,  to  arrest,  especially  if  it  be  severe.  In  fact,  ligature  of  the 
carotid  of  the  same  side  is  advised  by  some  in  obstinate  cases.  The  careful 
introduction  along  the  track  of  the  wound  to  the  bottom  by  means  of  a 
probo  of  a  long,  thin,  infolded  strip  of  iodoform  gauze  serves  not  only  to 
arrest  the  haemorrhage  in  the  great  majority  of  cases,  but  also  acts  as  a 
drainage  agent  at  the  sjime  time,  which  is  a  matter  of  great  importance, 
especially  if  the  wound  requires  tamponing  befoix^  being  cleansed*  However, 
as  soon  as  the  patient's  condition  permits,  steps  should  be  taken  to  measure 
the  surgical  aspects  of  the  case. 

The  Operation. — Chloroform  anrestheaia  is  advised  if  the  patient  be  not 
already  unconscious  or  at  least  insensible  to  manipulative  pro«*eihires.  Place 
the  patient  in  a  good  light;  make  a  liberal -sized,  oval  scalp  flap,  leaving 
the  pericranium  in  place;  witli  the  rongeur  increase  the  size  of  the  crantal 
opening  sufficiently  to  permit  the  arrest  of  the  bleeding  points  of  the 
bone  and  membranes  of  the  brain;  also,  to  permit  of  a  suitable  exam- 
ination of  the  extent  of  the  injury.  All  depressed  and  loose  fragments  of 
bone  and  foreign  bodies  that  appear  on  the  surface  of  the  brain  and  at 
the  wound  are  removed,  except  when  the  depressed  bone  can  be  properly 
restored* 

The  foreign  bodies  found  teithin  the  brain  are  the  bullets,  fragments  of 
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bonCf  IIBd  perhaps  hair  and  textile  labrkti.  The  bullet  must  be  locafed  heftfn 
it  is  removed.  Probes  and  the  X-rayg  are  (.miployed  for  this  purpose.  The 
prohi!  slioiild  be  light,  ab^ut  a  quarter  of  an  ineh  in  diameter  at  tlie  advanc- 
uig  end,  and  wlien  used  earried  along  the  track  of  the  l)all  with  a  degree 
of  gentleness  aud  care  that  will  lead  to  a  prompt  appreciation  of  a  chaoge 


JL- 


PiQ.  091— Fluhrer's  probe. 

in  the  courBc  or  the  presence  of  increased  opposition  to  the  pftseage.  Ruth 
has  determined  that  a  prolie  a  quarter  of  an  ineb  in  diameter  is  eansed  to 
penetrate  normal  l)rain  tissue  by  a  pressure  equaling  two  and  a  half  to  three 
ounces.  Of  course  a  smaller  end  lessens  proportionally  the  amount  of  pres- 
sure required  for  penetration.  The  probe  devised  by  Flu  brer,  com  posed  of 
ahniiininm  (Fig.  *^!*1  ),  and  the  one  rlevisL'd  hy  Girdner,  known  as  the  t4^h> 
phone  probe,  are  as  yet  l)y  far  the  best  for  the  purpose.  I-'lnhrer s  probe  is 
so  light  and  hhmt  that  its  passage  along  the  w^oiind  can  do  no  harm,  and, 
too,  it  can  be  manipulated  witli  a  delicate,  unweighted  touch.     Girdner's 


Pio.  ^8, — Girdficr's  electiic  probe, 

telephone  probe  is  already  so  well  known  as  not  to  reqnire  a  detailrd  de- 
scription (Fig,  298).  The  author  is  indebted  to  Dr.  Girdner  for  the  fol- 
lowing brief  statement  of  the  use  of  his  probe:  "  Plaee  tlie  jnetal  bulb  (a) 
in  the  patient's  baeeal  cavity  bftwi^en  the  teeth  and  elieek.  Hold  the 
receiver  (b)   to  tfte  (yniir)   left  eiir  witli  the  kd't  band.     Take  the  probe 
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handle  (r)  in  the  right  hand  and  explore  the  wound  for  the  hidlot  or  other 
iiietallie  subst^mee.  No  soiirid  will  be  heard  in  the  receiver  when  the  probe 
(//)  touches  soft  tissues  or  bono,  but  the  slightest  contact  of  the  probe  with 
a  metallic  body  produces  a  sharp  clicking,  grating,  or  rustling  sound  in  the 

reeeiver.  No  bat- 
icry  of  any  kind  is 
used.  The  current 
which  operates  the 
ini^truTiient  is  de- 
rived from  the  body 
of  the  patient^  in 
other  words,  each  patient  supplies  from  his  own  body  the  current  necessary  to 
locate  the  missile  it  contains/"  Not  only  will  this  iustrtiment  indicate  the  site 
of  the  bullet,  but  it  will  locate  also  the  lead  fragments  that  are  shed  by  it 
along  its  passage  through  bone,  a  fact  that  may  mislead  the  surgeon,  unless 
the  probe  with  the  insulated  stem  be  used*  This  instrnment  finds  its  most 
significant  use  in  locating  missiles  in  the  brain,  since  it  responds  to  the  most 
delicate  touch  of  a  metal  substance.  1/  (he  hidki  he  located^  the  question  of 
removal  through  the  point  of  entrance,  through  a  counter-opening,  or  leaving 
it  alone  must  be  considered.    If  it  be  in  the  opposite  hemisphere  of  the  brain, 


Fi«.  299,— Bullet  forceps. 


Fm.  300, — Author's  method  of  loc&ting  site  of  con  titer- opening. 

and  can  be  niched  with  forceps  (Fig*  21)i)),  carefully  introduced,  grasped 
and  withdrawn  without  force,  well  and  gom3.  However,  it  is  better  practice, 
in  my  judgment,  to  make  a  counter-opening  promptly,  remove  the  mit^sile 
and  t'stjibli*ih  g<x)d  drainage,  than  to  encounter  the  dangers  of  prolonged  and 
unc4*rtain  effort  that  too  often  attend  attempts  of  direct  approach  and  re- 
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moval.  //  the  missile  have  gone  through  the  head,  good  drainage  can  then 
be  easily  established.  This  is  accomplished  by  passing  the  Fluhrer  probe 
carefully  along  the  track  of  the  wound,  and  out  through  the  opposite  open- 
ing, attaching  a  thread  to  the  end,  withdrawing  the  probe,  and  leaving  the 
thread  in  the  track  of  the  wound,  by  aid  of  which  a  No.  9  or  10  French 
fenestrated  catheter,  thoroughly  disinfected,  is  drawn  into  the  wound  and 
left  for  drainage  purposes.  //  a  bullet  can  be  approached  safely  through  a 
counter-opening,  the  proper  site  for  this  opening  can  be  found  by  pushing 
a  long  probe  past  the  bullet  through  the  brain  to  the  skull  (Fig.  300,  a,  6). 
Now,  if  a  string  be  attached  to  the  outer  end  of  the  probe,  and  be  carried 
across  the  head  at  various  points  (Fig.  300  c,c,c,c),  while  placed  each  time  in 
a  direct  line  with  the  protruding  portion  of  the  probe,  it  is  manifest  that  the 
point  of  crossing  of  these  lines  will  correspond  to  the  point  of  impingement 
on  the  skull  of  the  intracranial  end  of  the  probe,  at  which  point  the  opening 
should  be  made  (Fig.  301,  d).  The  end  of  the  probe  is  then  carried  through 
the  opening,  and  the  bullet  is  sought  for  by  a  grooved  director  passed  suc- 
cessively through  the  tissues  on  all  sides  of  the  probe.  When  found  the 
bullet  is  removed  by  forceps  passed  along  the  grooved  director.  After  this 
the  fenestrated  catheter  is  drawn  into  position  the  same  as  before.  This 
plan  which  was  devised 
in  1887  by  the  author 
and  employed  at  once 
with  success  on  a  case 
in  Bellevue  Hospital  is 
eminently  practical  and 
can  be  promptly  util- 
ized, requiring  only  a 
long  probe  and  a  string 
for  the  purpose.  If  the 
bullet  strikes  the  oppo- 
site side  of  the  skull,  the 
probe  is  introduced  to 
the  point  of  impinge- 
ment, and  the  seat  for 
the  counter-opening  is 
indicated  and  made  as  in 
the  preceding  instance. 
However,  the  bullet  in 

this  instance  is  likely  to  be  at  a  distance  of  an  inch  or  so  from  the  point  of 
impingement,  in  the  direction  indicated  by  the  angle  of  incidence.  In  such 
cases  the  counter-opening  should  be  not  less  than  an  inch  and  a  half  in 
diameter,  to  admit  of  easy  exploration  for  the  ball.  The  course  of  the  re- 
flected ball  through  the  brain  is  sometimes  apparent;  again,  it  may  be  neces- 
sary to  locate  it  with  the  aid  of  a  sharp  needle  passed  into  the  brain  in  the 
direction  of  the  line  of  incidence.  In  efforts  of  this  kind  the  needle  probe 
of  the  Girdner  apparatus  is  of  great  value,  as  by  its  use  the  bullet  can  be 
located  with  certainty  and  with  a  minimum  injury  of  the  brain.     If  a  deep- 
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301.— Site  of  counter-opening  {d)  located  by  author's 
method. 
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seated  bullet  be  touched  with  a  probe,  and  the  direction  of  the  wound  be 
such  that  the  establishment  of  a  con n tor-opening  in  its  course  i.s  inipossibl© 
or  unwise,  then  perhaps  a  large  opening  can  be  made  through  the  skull  at  a 
point  nearest  to  the  ball.  Tlirough  this  opening  the  bull  is  sought  for  and 
located  with  the  needle  probe  of  Girdner,  which  if  left  in  position  in  the  brain 
affords  a  certain  guide  to  the  missile,  which  can  then  be  removed  as  before. 
In  such  instances  as  this  suitable  drainage  for  each  portion  of  the  wound  is 
necessary,  as  a  drainage  agent  can  not  be  carried  through  an  angular  wound 
of  the  brain  for  obvious  reasons.  If  a  bullet  can  not  be  found,  or  if  removal 
be  inadvisable,  a  small  fenestrated  rubber  tube  is  introduced  gently  into  the 
wonnd  as  far  as  practicable,  fastened  in  position,  and  flashed  gently  with 
w^arm  Thiersch's  fluid  or  the  warm  saline  solution. 

After- it'eaimeni. — After  the  tube  is  fastened  in  i>03ition  and  the  wound 
is  carefully  dressed  with  dry  antiseptic  gauze  bound  lightly  in  place,  the 
patient's  head  is  so  arranged,  if  feasible,  that  the  force  of  gravity  will  favor 
the  escape  of  discharges  from  the  wound.  The  controlling  of  iidhunmation 
requires  that  the  head  and  shoulders  be  raised,  a  cold  water  coil  applied  to  the 
head,  bowels  freely  moved,  and  that  anodynes  be  administered  according  to 
circumstances.  The  wound  should  be  dressed  m  often  as  proper  cleanliness 
requires  for  the  purpose  of  hastening  repair  and  the  prevention  of  septic 
meningitis,  Tliiersch's  fluid  and  the  saline  solution  used  warm  are  the  best 
agents  for  flushing  purposes,  as  they  are  un irritating.  After  the  repair  of 
the  wound  is  well  under  way,  horsi^hair  -AS  a  drainage  agent  should  be  sub- 
stituted for  the  rubber  tube.  The  interchange  can  be  easily  and  safely 
made  by  pushing  into  the  end  of  the  rubber  tube  for  a  short  distance  a 
small  wisp  of  aseptic  horsehair,  which  is  then  left  in  position  by  the  with- 
drawal of  the  tube.  As  the  wound  heals,  the  increase  in  repair  is  accom- 
modated from  time  to  time  by  the  withdrawal  of  a  proportionate  amount  of 
the  hair. 

The  Precautiom.^Avoid  the  cranial  sinuses  in  making  counter-openings, 
and  Jilso  the  basal  ganglia  in  explorations.  If  a  bullet  hi}  in  the  lateral  ven- 
tricles it  is  dangerous  and  yseless  to  attempt  the  removal.  If  a  bullet  be 
near  the  ventricles  it  is  very  liable  indeed  to  be  pushed  into  them  by  efforts 
of  removal.  A  much  spent  bullet  will  not  rebound  at  an  angle  equal  to 
that  of  incidence,  but  will  remain  in  contact  with  the  skull  and  membranes 
at  a  point  near  to  that  of  primary  impingement.  Fragments  of  hone  and 
other  foreign  bodies  lying  in  tlie  course  of  the  wound  must  be  carefully 
sought  for  and  removed  before  using  the  Fluhrer  probe,  to  avoid  their 
being  carried  still  farther  into  the  brain  by  the  introduction  of  this  agent. 
In  fact,  after  the  removal  of  these  bodies,  the  introduction  along  the 
track  of  the  ball  of  a  small  fenestrated  rubber  tube  and  the  backward 
flushing  incident  to  the  careful  introduction  into  it  of  a  warm  Siiline  solu- 
tion, may  not  only  cleanse  the  wound  but  check  the  oozing  from  the  brain 
substance. 

The  Results, — The  following  tables,  which  were  a  part  of  a  paper 
read  before  the  New  York  State  Medical  Society  in  1888  by  the  author, 
speak  for  themselves  of  the  wisdom  of  operative  procedure,  although  not 
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with  sufficient  emphasis,  as  these  results  are  not  the  product  of  aseptic 
method : 


LoBBS  or  Brain  Implicatkd. 


Frontal 

Parietal 

Temporo-sphenoidal 

Occipital 

Cerebellar 

Frontal  and  parietal 

Frontal  and  temporo-sphenoidal 

Frontal,  temporo-sphenoidal,  and  occipital 

Parietal  and  occipital 

Temporo-sphenoidal  and  occinital 

Temporo-sphenoidal,  pons,  ana  crura  cerebelli 

Total 


BALUB  RKMOVBD  AKD  ES- 
CAPED PRIMARILT. 

BALLS 

NOT  REM 

No. 

Died. 

Recov- 
ered. 

No. 

Died. 

33 

17 

16 

27 

13 

6 

1 

5 

5 

4 

15 

3 

12 

9 

6 

8 

3 

5 

6 

3 

4 

4 

0 

2 

1 

3 

1 

2 

1 

1 

6 

3 

3 

0 

0 

5 

3 

2 

3 

3 

2 

1 

1 

0 

0 

2 

1 

1 

2 

1 

1 

1 

0 

0 

0 

85 

38 

47 

55 

32 

Recov- 
ered. 

14 
1 
3 
8 
1 
0 
0 
0 
0 

1 

0 
23 


Tabulated  Statement  of  the  Cases  in  which  the  Missiles  Escaped 

PiHmarily. 


From 


No. 


Frontal  lobes 3 

Parietal  lobes '  0 

Temporo-sphenoidal  lobes I  8 

Occipital  lobes '  3 

Cerebellar  lobes 3 

Frontal  and  parietal  lobes 0 

Frontal  and  temporo-sphenoidal  lobes 6 


Frontal,  temporo-sphenoidal,  and  occipital 

Parietal  and  occipital  lobes 

Temporo-sphenoidal  and  occipital  lobes. . . 
Temporo-sphenoidal,  pons,  crura  cerebelli. 


Total., 


Died. 


14 


Recov- 
ered. 


2 

0 
7 
2 
0 
0 
3 
1 
0 
0 
0 


15 


The  showing  favoring  surgical  interference  in  this  series  of  cases  is 
greater  than  that  of  many  others,  notably  those  of  Huhn,  which  only  slight- 
ly favor  removal.  Fowler^  however,  reports  sixty  cases  treated  under  aseptic 
and  antiseptic  methods  with  the  following  results :  Bullet  removed  in  twenty- 
four  cases,  mortality  sixteen  per  cent ;  not  removed  in  thirty-six  cases,  mor- 
tality fifty-nine  per  cent. 


THE   SPECIAL  OPERATIONS   ON   NERVES. 

It  often  becomes  necessary,  on  account  of  neuralgia,  spasm,  tremor,  vio- 
lence, etc.,  to  operate  on  the  trunk  of  the  nerve  involved  after  other  means 
have  failed  either  by,  1,  nerve-section  or  neurotomy ;  2,  nerve-resection  or 
neurectomy;  3,  norvc-strctehing  or  neurcetosy;  4,  ncrvo-avulsion,  or  tearing 
away;  5,  nerve-suture  or  neurorrhaphy;  6,  nerve-grafting. 

Nerve-section  and  nerve-resection  differ  in  the  extent  of  the  operative 
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procedure.  In  the  former,  the  nerve  is  divided  at  one  point;  in  the  latter, 
i^t  two  separate  points,  and  the  intervening  portion  of  tlie  nerve  is  removed* 
Either  of  these  measures  can  be  practiced  singly  or  in  conjunction  with 
nerve-stretching,  the  latter  always  taking  precedence.  The  portion  of  the 
trnnk  of  tlie  nerve  atl^icked  either  in  section  or  resection  should,  1,  be 
healthy  at  the  seat  of  operation;  2,  be  located  at  the  proximal  side  of  the 
seat  of  the  disease  calling  for  the  operation ;  3,  should  command  tlie  sen- 
sory fibers  of  the  diseased  area,  for  otherwise  the  operation  can  not  be  en- 
tirely successful;  4,  should  not  include  important  motor  fibers.  Nerve- 
section  is  not  much  employed  now,  as  it  affords  but  temporary  relief,  owing 
to  the  more  or  less  prompt  repair  of  the  divided  nerve.  Nerve-resection 
is  commonly  employed  instead,  and  the  length  of  the  portion  removed  de- 
pends»  of  course,  on  the  size  and  length  of  the  nerve  trunk  involved ;  not 
less  than  two  inches  should  be  removed  ii  practicable ;  and  even  then  in 
some  instances  the  divided  extremities  are  turned  away  from  e^ich  other» 
or  tissues  are  interposed  between  thera  to  fortify  against  the  post-ibility  of 
a  future  reunion.  Nerve-section  is  done  by  either  the  eubcutaTieous  or 
open  methods ;  the  latter  is  the  more  successful  measure  and  less  liable  to 
cause  injury  of  contiguous  structures;  but  it  invites  the  presence  of  cosmetic 
defects.  While  in  the  great  majority  of  instances  these  operations  assume 
no  special  magnitude,  still  strict  aseptic  measures  should  be  a  part  of  the 
entire  procedure. 

Nerve- stretching, — Nerve-stretching  has  a  greater  range  of  application 
than  has  the  division  of  nerves,  and  its  employment  nsually  antedates  the 
use  of  the  severer  operative  measures.  A  failure  of  this  means  of  treat- 
ment is  not  followed  by  a  long  or  grievous  disturbance  of  function,  as  the 
immediate  effects  are  of  comparatiTely  short  duration.  The  following  facts 
relating  to  this  procedure  are  of  practical  interest :  Nerves  can  be  stretched 
about  one  twentieth  of  their  length;  nerves  in  central  locations  are  less 
extensile  than  are  those  in  peripheral ;  nerves  near  to  the  spinal  cord  are 
more  extensile  than  are  those  at  a  distance ;  those  of  the  upper  are  more  so 
than  those  of  the  lower  extremities. 

The  traction  is  made  with  the  thumb  and  finger,  the  finger  alone,  or 
with  a  hooked  instrument;  it  is  made  gradually  and  forcibly,  the  force 
employed  correspoudiug  to  the  size  and  seat  of  the  nerve,  and  is  directc'd  to 
the  central  and  peripheral  extTcmities  alteruately.  If  a  sense  of  a  limited 
and  sudden  giving  away  happens  traction  should  cease  at  once,  as  rupture 
of  tlic  entire  nerve  may  quickly  follow.  In  dry  stretching  these  measures 
are  unnecessary.  I'hc  ch'grcM*  of  traction  exercised  will  he  expressed  in 
connection  with  the  operations  on  the  rcs^pcctive  nerves. 

Nerve-avuiaion  consists  in  the  tearing  away  of  a  nerve  from  the  central 
or  peripheral  ends,  aided,  perhapt^*  by  division  of  liranches  or  trunks, 

Nvrve-sutitre. — Tliere  is  now  no  (picstion  of  the  fact  that  the  ends  of 
divided  nerves  should  be  united  with  each  other»  when  possible,  with  sutures. 
Although  this  course  is  not  followed  by  restoration  of  function  in  all  in- 
stances, still  the  frt»t|uent  happy  results  that  follow  the  measure  admonish 
the  surgeon  to  be  prompt  and  urgent  in  the  treatment  of  these  cases. 
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Primary  and  secondary  suinririfj  are  prai'tieed ;  the  former  relates  to 
nx^ent,  tlie  latter  to  old  easi.^  of  nerve  division.  In  both  iMstanees?,  liowever, 
only  recently  dividiHl  or  freslienml  nerve  extri'mities  are  united  with  each 
other  In  primary  suturing  (Fig.  302),  with  no  loes  of  t^iibstance,  the  ex- 
tremitiej?  can  he  united  at  once  with  two  fine  eatgut  or  silk  giitiiretj  pa&eed 
through  the  emh  of  the  nerves  at  riglit  angles  to  eaeli  other  (a)  witli  a  line 
needle  and  tied,  Ttie  sutures?  gshould  be  passed  as  near  to  the  peripher)'  of 
the  nerve  as  is  consistent  with  proper  repair,  even  if  the  sheath  of  the  nerve 
only  be  transfixed  {^0-  Any  tension  at  the  line  of  Junction  of  the  oxtrenii- 
ties  should  he  avoi<led,  as  it  greatly  prejudices  the  chances  of  cure.  The 
tymg  of  the  ends  (c)  is  sekloin  practicable,  and  in  no  event  a  suitable  substi* 
tute  for  sewing.  Tension  of  a  nerve  is  commonly  the  result  of  a  loss  of  sub- 
stance or  retraction  of  the  nerve,  due  to  injury,  or  is  the  outcome  of  the 
fresliening  of  tbe  divided  ends  for  reparative  purposes.  Tension  or  separa- 
tion of  the  extremities  may  be  k»sst*ned,  or  overcome  entirely,  l)y  stretching 
the  ncn'e,  by  flexion  of  the  part  containing  it,  and  by  nerve-grafting.  Tlie 
shortening  of  a  limb  by  excision  of  the  bone  to  mtHi^  curtailnumt  of  the 
nerve  is  such  a  harsh  nu'thod  of  action  that  it  should  not  be  contemplated, 
except  under  the  most  urgent  demands.  Variously  arranged  sutures  are  ad- 
vised for  the  union  of  divided  nerves,  but  usually  the  one  just  described  is 
quite  as  good  as  any.  Fig.  30;?,  tJ,  e,  f,  shows  another  and  a  serviceable 
method  r*r  repair. 


Pig.  302. — Primary  suturing  of  nerves. 


In  a  few  instances  and  under  favorable  circumstances,  union  has  taken 
place  in  three  or  four  days,  as  indicated  by  returning  sensation,  Tlowever. 
a  like  number  of  weeks  is  the  common  period,  and  in  some  cases  months 
and  even  years  may  elapse  before  tlie  evidences  of  union  appciir,  if  at  all. 

Secondary  suturing  is  applicable  to  cases  of  old  injury  of  nerves  in  which 
loss  of  function  and  atrophy  have  supervened,  Tbe  ends  of  the  nerve  are 
u.'iually  widely  separated,  and  are  adherent  to  the  contiguous  tissues.  The 
proximal  end  is  bulbous,  the  distal  atrophie<l,  and  both  are  imljedded  in 
eieatricial  tissue.  The  operation  is  aseptie  in  every  detail.  The  Esmarch 
bandage  is  sometimes  crnplov€/d.     The  nerve  ends  are  exposed,  the  nerves 
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stn^tchc^l,  and  cicutricinl  ih^iw  tviuovotL  Tliiii  layers  are  sliced  off  from 
the  end  of  the  Inilhou^;  extrendty  until  liealthy  nerve  tissue  is  reached.  If 
au}'  part  uf  the  biilhouti  extremity  remain,  it  ia  utilized  as  a  firm  basis  fur 


a  b  e 

FiiJ.  IMT.1 — Gleiss's  method  of  swomlwrv  suture. 


pwmt^  purposes.  The  distal  end  is  triiTinied  hut  little,  R'arcely  a  quarter  of 
"nn  inch,  for,  gays  Bowlhy,  "  It  i&  Bcldoni  neeeseary  to  remove  as  much  n^  a 
quarter  of  an  inch,  and»  however  unhealthy  the  section  may  look,  no  good  is 
ever  to  he  gained  hy  a  further  sacrifiee/*  P^roni  three  to  four  sutures  of 
fine  catgut,  stik,  or  kanpiroo  tendon,  are  pas5;e<]  through  the  nerve  at  ahout 
u  quarter  of  an  inch  from  the  extremities  and  tied.  A  camliric  needle  or 
any  stnall  needle  with  non-cutting  borders  should  he  em]>loyed  to  carry  the 
sutures.  Owing  to  the  eieatrix  it  m:iy  expedite  matters  if  the  nerve  he  iso- 
lated outside  of  the  cicatricial  tissue,  and  then  followed  to  the  seat  of  injury, 
rather  than  that  it  Ix^  directly  approached  at  that  point,  (lleiss  advocates 
the  following  methods  of  union  in  these  instances*  and  reports  ten  complete 
cures  in  eleven  eases — grafting  is  practiced  in  one  instance  (a)  ;  linear  di- 
vision (6),  followed  by  approximation  and  sewing  in  the  other  (c)  (FigJ303), 
The  wound  is  closed  without  drainage  and  the  tissues  are  relaxed  by  posture, 
if  possible,  and  the  limb  firmly  fixed  by  an  Immovahle  splint  until  the  wound 
iis  liealed.  After  this,  mtissage  and  galvanism  should  be  employed  to  restore 
the  tone  of  the  |>art8* 

7'he  R€.sttU«,—The  results  are  flatteringly  exhibited  in  the  following  table 
(Bowl by) : 


Primary  suture. .. 
fek'eondary  sutare. 


Sue- 


Itn- 
proved. 


84 
26 


Fftil- 
tire. 

14 
15 


ToUL 


80 
78 


Nearoplasiy  is  utilized  to  fill  in  the  gap  between  the  ends  of  nerves 
which  nerve-stretching,  position  of  the  limb,  etc.,  have  failed  to  accom- 
plish. Single  {a,  fi)  and  double  (b,  It)  flaps  of  the  extremities  of  the  nerves 
are  made  as  oce^ion  demands,  and  arc  united  with  each  other  or  with  the 
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nenre  extremity,  as  inOieiitrd  in  tlii'  illustration  (Fig.  304).  To  iit*uroi)hiaty 
far  cure  of  old  injiirit>s  ttu^  njt.lliod  of  Dunt'iiu  eominends  itstdf  for  trial 
(Fig.  305).  The  couiintion  of  tho  ex- 
tremities by  one  or  sevoml  strands  of  llj 
tint'  catgut  by  sewing   (Fig.  SOU),  and 


]| 


^ 


Fig.  304, — Xeunjplast?.    Secondnry  suturing  of  nerroi. 

tho  grafting  of  one  nerve  to  another  (Fig.  307),  as  in  eases  whom  impaired 
nerves  run  parallel  with  each  other — \.  r,,  the  arm,  forearm,  ete.— and  the 
ingrafting  the  gap  witli  recent  human  or  animol  nerve  tissue  by  means  of 
fiuturejs,  aided   with   bone    feruh\  are  sometimes  foUowi-d  by  res  nits  whieh 

ot!er  fueouragenieut  fnr  eoiitiinic'il  cfTort  in  ihi.-^ 

direction. 


.t 


1 1-  X 

':     a' 

0 


B 


Fig.  mry. 

Duncan's    method    of 

nouroplasty. 


Repnir  nf  nerves 
Ijy  ciitgiit. 


Fio.  307. — Grftftinf:  of  adnicent  nerves 
for  a  nerve  ilefect.  C.  Central  or- 
gan,   P,  Periplu^raL 
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0FEBATI0N8  ON   SPECIAL  NERVES. 


In  the  consideration  of  special  nerves  only  such  pointa  as  are  distinctlj 
applicable  to  each  of  them  will  be  stated,  as  the  general  technique  of  opera- 
tions on  nerves  has  been  considered  sufficiently  already. 

FIRST   DIVISION   OF   THE  TRIFACIAL   NERVE. 

The  Supra-orbital  Nerve. — The  supra-orbital  nerve  can  be  divided,  re- 
sected, and  stretched  at  its  exit  from  the  supra-orbital  foramen  or  notch 
located  at  the  Junction  of  the  inner  and  middle  thirds  of  the  supra-orbital 
arch.     If  a  notch  be  present,  it  can  be  readily  felt  with  the  linger.    At  this 


SUPRA- 
1790CNL£A/r  ft. 


^UPRAOnafTAL 
A.AHO  N. 

OffBfCULAPIS'L- 
PALP.  M,     [ 


ORBiCULARfS 
PALPI  M. 
UVAJOn   LABtfX 
SUPLRtQRts     I 

mFRMORBtTAL  H: 


Pig.  30S, — Sujira-oHiitul  arhi  infra-orbital  nerves  and  frontal  sinus, 


situation  the  norvc  is  covered  by  integument,  fascia,  and  the  combined  fibers 
of  the  orbicularis  palpebrarum,  occipito-frontalis^  and  corrugator  supercilii 
muscles.     It  is  accompanied  by  vessels  of  the  same  name  as  itself.     The 
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ner\'o  often  divides  into  two  branches  before  reaching  the  seat  of  operation. 
It  may  be  divided  by  the  subcutaneous  or  by  the  open  method.  If  by  the 
former,  steady  the  eyebrow  and  locate  the  notch  with  the  left  hand ;  then  pass 
the  point  of  a  narrow  bistoury  beneath  the  integument  from  within  outward, 
turn  the  edge,  and  cut  strongly  across  the  notch  toward  the  upper  boundary. 
A  firm  compress  should  be  applied  to  the  wound  at  once  to  control  the 
bleeding  from  the  supra-orbital  vessels.  The  nerve  can  be  divided,  resected, 
or  stretched  through  either  of  the  following  cutaneous  incisions: 

The  First  Operation, — Steady  the  eyebrow  with  the  left  hand ;  with  the 
right  draw  the  eyelid  downward  and  hold  it  with  the  thumb  of  the  left. 
Make  a  horizontal  incision  about  an  inch  in  length  along  the  superior  mar- 
gin (Fig.  308,  c)  of  the  orbit — the  center  corresponding  to  the  notch — 
through  the  tissues  down  to  the  nerve ;  expose  and  treat  the  nerve,  avoiding 
the  vessels.  A  vertical  incision  (Fig.  311,  a)  at  the  notch  would  be  the  bet- 
ter one,  were  it  not  that  a  freer  division  of  the  muscles  is  made  and  a  greater 
danger  of  scarring  incurred. 

The  Second  Operation. — Elevate  the  brow  with  the  left  hand;  with  the 
right  draw  down  the  lid  and  hold  it  as  before.  Make  an  incision  between 
the  brow  and  the  lid  one  inch  in  length  through  the  tissues  down  to  the  site 
of  the  nerve  (Fig.  312,  a).  Push  aside  the  connective  tissue  and  isolate  the 
nerve.  In  stretching,  seize  the  nerve  with  an  aneurism  needle  curved  at  the 
side.  Since  in  the  dead  subject  this  nerve  parts  under  a  six-pound  strain, 
much  caution  must  be  exercised  in  stretching  it  in  the  living,  otherwise  it 
will  rupture.  The  nerve  can  be  pulled  out  from  the  roof  of  the  orbit  with 
a  small,  blunt  hook,  and  treated  before  it  enters  the  foramen  or  notch. 

The  Supratrochlear  Nerve. — The  supratrochlear  nerve  is  stretched  in 
certain  cases  of  glaucoma  and  ciliary  neuralgia.  The  nerve  escapes  from  the 
orbit  above  the  pulley  of  the  superior  oblique  muscle  (Fig.  308,  c).  A  line 
drawn  from  the  angle  of  the  mouth  through  the  inner  canthus  to  the  margin 
of  the  orbit  indicates  the  course  of  the  nerve  at  this  situation. 

The  Operation. — Make  an  incision  with  the  convexity  downward  at  the 
upper  part  of  the  inner  angle  of  the  orbit  (Fig.  308,  e)  directly  below  the 
eyebrow;  draw  apart  the  borders  of  the  wound;  locate  the  pulley  of  the 
superior  oblique,  and  find  the  nerve  just  above  it;  raise  the  nerve  with  a 
hook  and  stretch  it  cautiously. 

SECOND   DIVISION   OF   THE  TRIFACIAL. 

The  Infra-orbital  Nerves. — The  infra-orbital  nerves  are  the  terminal 
branches  of  the  second  or  supra-maxillary  division  of  the  fifth  pair.  They 
are  present  at  the  infra-orbital  foramen,  which  is  located  about  four  lines 
below  the  lower  edge  of  the  orbit,  and  nearly  on  a  line  extending  from  the 
bicuspid  teeth  to  the  supra-orbital  foramen. 

The  infra-orbital  nerves  (nasal,  palpebral,  etc.,  Fig.  309)  can  be  divided 
through  the  mouth  by  first  recognizing  the  location  of  the  infra-orbital  fora- 
merf  and  placing  the  finger  upon  it.  Then  turn  up  the  cheek  and  make  a 
narrow  incision,  beginning  at  the  fold  of  the  cheek  and  maxilla,  and  carry  it 
upward  in  the  line  of  the  foramen  until  within  a  short  distance  of  it,  when 
20 
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the  niTves  are  ilividtnl  witii  a  t>har]v|juint(.Ml  t^cissors  as  they  appear  at  the 
opening.  The  nerves  can  he  exposrd  through  an  incision  maile  as  follows: 
The  OperatiotL — Make  an  incision  with  the  convexity  downward  at  the 
lower  inargjii  of  the  orhit,  with  tlie  center  at  the  infra-orbital  foramen  (Fig. 
308,  a).  Divide  tlie  orbicularis  and  levator  iabii  guperioris;  pull  aaundur 
the  margins  of  the  wound  and  expose  the  aerves,  avoiding  the  infra-orbital 
vessels.  The  nerves  can  now  he  treated  as  indicated.  It  is  wise  to  remem- 
ber, however,  that  these  nerves  arise  from  the  superior  maxillary  in  the 
infra-orbital  canal  but  a  short  distance  behind  the  foramen.  The  division 
at  the  foramen  can  do  no  good  if  the  lesion  be  behind  the  point  of  section. 


KCTOff  ROOT. 


MJR/CULO'TmPORAL 


Fio.  80d* — Dinaions  of  the  trifftcial  nerve. 


BveE  the  sensation  of  the  teeth  supplied  by  the  anterior  dental  branch  of 
the  soperior  maiillary  is  not  disturbed  by  it  This  nerve  can  be  divided 
suhcutaneoualy  at  its  exit  from  the  foramen  by  a  short,  thin  knife  directed 
against  the  posterior  wall  of  the  opening.  The  division  of  the  infra-orbital 
veeaels  will  cause  quite  severe  haemorrhage. 

The  Superior  MaxiUartf  Nerve  and  MeckeVa  Ganglion* — The  superior 
maxillary  nerve  is  one  of  the  divisions  of  the  great  sensory  nerve  of  the 
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face.  It  has  three  portions  of  much  gur^fieal  inti^ct^t:  1,  ihv  infra-orhital 
portion;  2,  the  sphciio-tmixilhiry  portion,  with  Mi?cki*rs  pan^lioii ;  3.  the 
intratTanial  portion.  Tht-  lir:^t  or  iofru-orbital  portion  lies  iti  a  canal  or 
groove  of  the  floor  of  the  orbit,  which  extends  froni  the  gpheno- maxillary 
fossa  to  the  infra-orbital  foramen.  The  walk  of  this  passage  are  exceed- 
ingly thin,  except  at  the  tcrnuTHil  furornen.  The  dental  hranehes  aririing 
from  the  nervt^  as  it  passt  s  along  the  flot>r  of  t!ie  orbit  arc  the  anterior,  mid- 
dle, and  posterior  (Fig.  309),  the  first  and  last  of  wbicli,  respt^ctively,  come 
from  the  extremes  of  this  portion  of  the  nerve.  The  infra-orbital  portion  of 
the  nerve  can  be  exposed  in  the  infra-orbital  canal  by  one  of  two  or  more 
procedures.  However,  the  presence  in  the  posterior  wall  of  the  antrum  of  the 
posterior  dental  branches  demands  that  great  care  be  taken,  or  they  will  re- 
main undisturbed.  The  nerve  can  be  divided  at  the  floor  of  the  orbit  by 
passing  a  sharp-pointed  tenotome  backward  on  the  floor  in  the  course  of  the 
nerve  for  an  inch  or  so,  then  turning  the  edge  downward  and  cutting 
through  the  bony  w^alls  of  the  canal  at  a  right  angle  with  the  antero-poste- 
rior  axis  of  the  orbit.  The  infra-orbital  foramen  is  then  exposed,  the  nerve 
grasped  and  pulled  out,  leaving  behind  the  posterior,  and  perhaps  middle 
dental  branches-  The  nerve  can  be  stretched  at  any  situation  in  its  course, 
after  elevation  from  the  canal,  by  means  of  a  blunt  hook  passed  along  the 
floor  of  the  orbit  through  a  narrow  incision  of  the  soft  parts,  made  at  the 
lower  margin  of  the  orbit  w4th  a  sharp-pointed  bistoury.  The  nerve  is 
hooked  up  and  stretched,  then  resected  if  need  be.  The  breaking  strain 
in  the  dead  subject  is  twelve  poanda.  The  diriition  and  removal  of  the  nerve 
at  the  anterior  border  of  the  spheno-vtaxiVary  fisstwe  is  a  brilliant  procednre, 
although  not  commonly  practiced  on  account  of  the  guarded  manipulation 
essential  to  success. 

An  Operation  for  Division  and  Eenwvah — Through  either  a  vertical  in- 
cision an  inch  in  length  made  from  the  lower  margin  of  the  orbit,  or  a  curved 
one  of  the  same  length  made  at  this  margiu,  expose  the  infra-orbital  nerve  on 
the  face.  Now,  through  a  narrow  incision  made  below  the  inferior  tarsal 
ligament  at  the  outer  angle  of  the  orbit,  introduce  a  curved,  bltint,  narrow- 
bladed  tenotome  and  pass  it  along,  with  the  edge  downward,  in  the  direc- 
tion of  the  apex  of  the  orbit,  until  it  reaches  the  posterior  part  of  the 
gpheno-maxillary  fissure ;  *  then  press  the  edge  downward  and  draw  the 
bla^le  forward  and  outward  along  the  anterior  border  of  the  fissure  to  near 
its  outer  extremity,  thus  dividing  the  submaxillary  nerve  at  the  entrance 
to  the  groove.  The  nerve  is  then  carefully  pulled  away  by  gradual  trac- 
tion addressed  to  the  infra-orbital  branch.  The  coincident  division  of  the 
infra-orbital  artery  causes  considerable  haemorrhage,  which  is  often  fol- 
lowed by  a  transient  exophthalmos.  The  ultimate  results  of  this  method 
are  better  by  far  than  are  those  of  the  other  infra-orbital  methods,  as  it 
assuredly  severs  the  dental  branches  from  any  central  connection.  How- 
ever, the  depth  of  the  wound,  the  importance  of  the  structures  of  the  orbit, 
the  delicacy  of  the  operative  technique,  and  the  liability  of  severe  hsemor- 


♦  See  Articu!»t«cl  Bones  of  Orbit. 
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rlia^^e  and  of  missing  tlit*  nervi'  ciilinOy,  make  i\m  pliin  of  action  so  risky 
and  uncvrtain  tliut  thi'  following  mode  of  proc-edurc  ffir  division  and  re- 
moval of  tlie  nerve  is  recommended: 

The  Opcradon. — Make  an  oli]ri[ne  or  V-shaped  incision  (Fig,  308,  f)  1k^ 
low  the  lower  border  of  the  orbit  down  to  the  bone,  m  as  to  expose  the  ntTve; 
isolate  and  tie  with  a  strong  ligature  the  terminal  branches  of  the  nerve  as 
th(\v  emerge  from  the  infm-urlrital  forarnen;  eut  away  witli  a  eliisel  or  ron- 
genr  the  orbital  border  uf  the  foramen  (Fig,  309)  ;  separate  the  periosteum 
from  the  floor  of  the  orbit  back  to  the  ^pheno-niaxilhiry  fissure  with  a  thin 
peri  osteotome;  rai&e  upward  the  fjeriostenm  and  tlie  content&  of  the  orbit 
with  a  thin  right-angled  retractor;  raise  the  nerve  npward  into  the  orbit  as 
it  is  liberatc^l  from  its  channel  with  scissors,  back  to  the  fissure;  carry  be- 
neath the  nerve  from  before  backward  as  far  as  possible  a  hook  with  a  right- 
angled  upward  curve,  thus  freeing  the  nerve  from  the  canal  and  rupturing 
the  smaller  branches;  carry  backward  around  tlie  nerve  as  far  as  possible  a 
strong  silk  ligature  and  tie  it;  stretch  the  nerve  by  strong  traction  on  the 
string;  carry  along  the  under  surface  of  the  nerve  in  the  course  of  the  hook 
a  fine  pair  of  short-bladed,  blunt-pointed  scissors  sliarply  curN'ed  on  the 
fiat;  cut  the  nerve  as  close  to  the  foramen  as  possible,  and  remove  it ;  arrest 
hiemorrhage,  remove  the  s{iatula,  and  allow  the  contents  of  the  orbit  to 
return  to  the  natural  position ;  close  the  wound  and  apply  a  soft  compress 
to  the  eye  and  wound,  an<l  fasten  in  place  with  a  bandage. 

The  Precauiiortif.-^Thi}  only  bletnling  of  any  account  comes  from  the 
infra-orbital  vessels,  and  this  can  be  easily  controlled  with  sponge  pressure. 
The  periosteum  beneath  the  orbital  plate  must  not  be  torn,  since  blood  will 
then  escape  into  the  antrum  of  Highmorc.  The  manipulation  of  the  tissues 
of  the  spheno-maxillary  fossa  should  be  practiced  with  care  to  avoid  injury 
of  the  internal  maxillary  artery,  causing  hiemorrhage  which  may  require 
ligature  of  the  external  carotid  to  arrest.  The  optic  nerve,  lying  some  dis- 
tance above  and  to  the  inner  side,  should  be  carefully  avoided. 

The  RrniarH, — If  the  hook  have  an  advancing  cutting  border  c^alculated 
to  Bever  the  branches  of  the  nerve  ( Fig,  310)  at  their  origin,  then  the  nerve 
can  be  rcinoved  back  to  the  foramen  with  no  danger  to  the  contiguous  tis- 
sues. In  this  instance  the  ganglion  is  not  removed,  Imt  its  bninches  anil 
those  going  to  the  superior  maxilla  are  severed^  Subconjunctival  eechy* 
moeis  of  a  moderate  amount  appears,  but  is  rapidly  al)Sorbed,  and  the  parts 
resume  their  usual  appearance  in  a  few  days,  only  a  trivial  cicatrix  re- 
maining at  the  scmt  of  incision.  If  the  nerve  be  divided  behind  the  roots 
of  the  ganglion  and  finu  traction  be  made,  the  ganglion  and  its  branches 
are  stretched,  and  perhaps  the  ganglion  may  be  dmwn  into  the  orbit  and  re- 
moved along  wit!i  the  nerve.     The  distigurenn-nt   from  this  operation  is 

trivial ;  and  the  tL»cbni(|ue  is 
simple  and  attended  with  lit- 
tle danger  and  perplexity.  In 
the  f^xperience  and  observation 
of  the  author  the  outcouu'  also  is  quite  as  favnrable  as  when  the  ganglion 
is  reinoveil-     Inasmuch  as  some  doubt  exists  as  to  whether  the  benefit  cornea 


Pio.  310» — Aufhnr'*J  nirvefl  rnttinc  hfM»k, 
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from  rt'innval  nf  the  ganglion  or  the  mTve  trunk  associated  with  it,  it  seems 
wise  to  eultiviite  this  the  ^iniphT  iriethoil  and  estaltliyli  its  HtatuH  mther  than 
prat'tiee  the  latter  and  graver  one  with  an  unwarranted  faitli. 

The  foihwuig  offeraiiofis  have  tliu  decided  advantage  of  being  applicahle 
to  the  surgical  treatment  of  both  the  first  and  second  portions  of  the  nerve 
and  also  of  Meckefs  ganglion: 

Kochers  Operation. — Make  an  incision  from  a  point  located  about  a 
quarter  of  an  inch  below  the  bony  margin  of  the  orbit  and  half  an  inch 
inside  the  infra-orbital  foramen,  obliquely  downward  and  oiitwanl  to  the 
lower  part  of  the  body  of  the  malar  bone,  m^  far  as  the  zygomatic  arch  (  Fig. 
tiUH,  a,  b) ;  divide  the  periosteum  between  tlie  lower  border  of  the  orbicularis 
palpebrarum  and  the  origin  of  the  levator  labii  superioris  raueeles;  detach 
the  periosteum  upward  and  downward,  exposing  the  infra-orbital  nerve, 


UNE  or  DIVISION  or  I 

ZyOQMATiCUsX 


Offtsm  or  AHT  BORDER 
OF  MA55ETm. 


Fio.  atl,— Ht'stH^tioii  of  the  secoad  division  of  the  trir«cial  nerve. 


which  is  lihenited  and  seeured  with  a  ligature.  Draw  the  zygomatic  mus- 
cles downward  and  detach  the  anterior  filircs  of  the  masseter  from  the  malar 
bone;  elevate  the  periosteum  from  the  outer  and  inner  surfaces  of  the  ma- 
lar bone;  bore  the  anterior  surface  of  the  malar  process  of  the  u|t]KT  jaw 
(Fig.  311)  to  the  infra-orbital  foramen  and  its  upper  surface  back  to  the 


283 


OPERATIVE  SURGERY. 


Bpheno-maxillary  fissure;  draw  tlic  tippiT  border  of  thi'  wiiinid  upward,  m 
as  to  e.xposc'  the  fronto-malar  siitnru;  so  eliisel  tlirough  the  fmiito-iiKilar 
suture  toward  the  potiterior  part  of  i\\u  spheno-niaxilkiry  lii^siirc  that  it^  up- 
piT  border,  the  orbital  process  of  the  malar,  a  portioD  of  the  orbital  plate  of 


STHCMO-PALATiU  M^ 


fiALAff  wrm  THT  UPPER] 
AND  OUTER  PAfTT  OF 
THE  ANTRUM, JUnmiO. 
OUTWARDS 


Pio.  312.— Expmure  of  the  second  division  of  the  trifnciftl  at  the  fommen  orale. 

the  sphenoid,  and  a  part  of  the  zygomatic  crest  c^n  be  rallied ;  draw  up  the 
orbital  nerve  and  chii^el  from  above  the  infra-orbital  canal  downward  and 
outward  ( Fi^'8.  311  and  312)  to  below  tbc  anterior  border  of  the  origin  of 
the  masftctor,  then  ujjwanl  tbroiiph  the  outer  wail  of  the  antrum,  m  ai?  to 
meet  poi^teriorly  the  preceding  divit;ioii  of  the  orbital  structure,  thus  permit- 
ting the  outer  wall  of  the  orbit,  the  eupero-exiernal  wall  of  the  antrum,  and 
its  pointer ior  angle  to  remain  connected  with  tbi-  malar  bone  when  thr*  latter 
is  imM  outwartl.  Dis^locate  the  bony  mass  upward  and  outward  willi  a 
strong  hook»  raising  the  orbital  fat  with  a  blunt  retractor;  expose  backward 
to  the  foramen  rotundum  the  nerve:  pass  a  small  hook  behind  the  desc*end- 
ing  spheno-palatine  nerves  around  tfie  main  trunk,  wbieh  can  then  be  di- 
vide<l  or  twisli'd  out.  The  bony  flap  h  returned  to  and  fastened  in  place  by 
suturi'S,  and  tlie  borders  of  the  wound  are  closed  in  a  similar  manner.  With 
careful  adjustment  of  the  parts,  but  little  disfigurement  results. 
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The  Remarks, — The  incision  is  an  extension  to  that  for  exposure  of  tite 
infra-orbitiil  ncrvo  (Fig.  308,  a,h}.  The  infra-orbital  artery  may  be  pushed 
aside  or  ligatured,  as  seems  best. 

Carnorhan'Chavasse  Operation.—ThTQiigh  a  V-,  IT-,  Y-,  or  T-8haped  in- 
cision (Fig.  308,  /),  the  center  eorregponding  to  the  infra-orbital  foramen, 
expose  the  infra-orbital  nerves  at  that  point,  and  tie  a  silk  ligature  carefullj 
around  them  ;  raise  the  periosteum  from  the  bono  and  perforate  the  anterior 
wall  of  the  antrnni,  including  the  Hoor  of  the  foramen,  with  a  trc^pliine  or 
gouge  and  mallet,  making  the  opening  about  three  quarters  of  an  inch  in 
diameter  (Fig,  :i09,  A).  Miikf  an  ojK^ning  in  the  posterior  wall  nf  the  antrum 
half  an  inch  in  diameter,  as  near  to  the  roof  as  possible,  in  a  similar  manner. 
Control  the  haemorrhage  from  the  antrum  with  aseptic  gauze  packing  and 
from  the  soft  parts  with  ligatures;  raise  the  periosteum  froni  the  roof  of  the 
antrum  in  tbe  line  of  the  orbital  canal  till  the  canal  can  be  localized  with  a 
probe;  divide  tfie  mucous  membrane  of  tlie  roof  of  tbe  antrum  in  the  line 
of  the  canal  in  the  tioor»  and  with  a  small,  short  chisel,  brad  awl,  or  with 
scissors,  break  through  the  floor  of  the  canal  from  before  backward,  draw- 
ing down  on  the  nerve,  with  the  string,  as  it  is  liberated  from  the  bony 
canaL  With  a  blunt  end  of  a  director,  guided  by  the  liberatci!  nerve,  gently 
disengage  the  second  portion  of  the  nerve  from  the  tissues  of  the  spheno- 
maxillary fossa  back  to  the  foramen  rotnndum  (Fig.  309,  B),  into  which  the 
point  of  the  instrunu^nt  can  be  n-adily  inserted.  After  a  tborougli  stretch- 
ing the  ncTve  is  divided  at  the  foramen  rotnndum  witb  sharj*  euned  scissor b. 
Gentle  traction  on  t]ie  divided  nerve  brings  the  ganglion  (Fig.  301),  C)  for- 
ward into  the  antrum,  and,  after  division  of  its  branches  of  distribution,  the 
ganglion  is  drawn  away  with  tht^  nerve  wliieh  is  about  two  inches  in  length. 
The  wound  cavity  is  packed  with  gauze  till  bleeding  is  arrested,  then  the 
gauze  is  removed,  the  wound  drained,  closed,  and  dressed  in  the  usual  man- 
ner. In  the  opinion  of  the  writer*  it  is  better  to  adopt  tbe  plan  of  Aidie  and 
pack  the  wound  with  gauze  for  eigbt  hours  to  control  fnemorrluige  than  to 
take  much  time  in  arresting  haemorrhage,  or  the  risk  of  orbital  infiltration 
from  persistent  oozing  of  blood,  especially  since  the  delayed  measures  of 
trratrnent,  sewing,  etc.,  will  cause  no  pain  after  division  of  the  nerve. 

The  Prevauiions, — Almost  invariably  severe  haemorrhage  is  caused  by 
the  opening  of  the  posterior  wall  of  the  antrum,  due  to  the  rupture  of  vessels 
running  in  the  posterior  dental  canals  at  that  situation.  At  the  outset  this 
haemorrhage  is  quite  brisk,  leading  one  for  the  moment  to  fear  injury  of  the 
internal  maxillary  arter>^;  but  the  patient  application  of  tirm  pressure  with 
sponge  or  gauze  cheeks  the  flow  and  reassures  the  surgeon.  If  <mre  be  not 
exercised  in  the  making  of  the  opening  at  the  posterior  wall  of  the  antrum 
the  internal  miixillary  artery  will  be  torn.  In  this  instance  the  bleeding 
will  be  l>oth  severe  and  persist<*nt,  and  can  be  more  wisely  and  surely  con- 
troUed  by  prompt  ligature  of  the  extenuil  carotid  than  Vny  any  other  means. 
The  antrum  must  be  well  lighted  during  operation,  if  the  surgeon  expects 
to  see  the  gonglion  or  to  removi'  the  nerve  entirely  from  its  canal,  without 
flividing  it  in  the  attempt  AUIiougb  the  electric  headlight  (Fig.  Ul)  is 
the  best  means  for  the  purpose,  still,  in  its  absence,  tbe  reflections  of  a 
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laryngeal  mirror  will  be  of  great  semce.  Thorough  drainage  of  the  wouBd 
is  oecesaary,  and  frequent  cleunsirig  as  well,  since  the  free  comniunicatioii 
between  the  nasal  meatus  and  the  antrum  exposes  the  latter  to  infection. 

Lucke  reached  the  spheno-maxillary  fossa  and  the  foramen  rotundum 
through  a  quailrangular-shaped  flap  limited  below  by  the  lower  border  of  the 
zygoma,  above  and  in  front  by  the  frontal  process  of  the  malar  bone,  and 
behind  by  a  vertical  line  an  inch  in  length  crossing  the  origin  of  tiie  zygoma. 
Divide  the  masseter  at  the  lower  border  of  the  zygoma,  saw  the  zygoma  at 
either  end,  turn  the  flap  upward,  remove  intervening  structures,  separate 
the  two  heads  of  the  external  pter3^goid  muscle,  and  expose  and  resect 
the  nerve  at  the  point  of  exit  from  the  foramen.  Although  thq  mas- 
seter  niiisele  is  united  thereafter  with  sutures,  it  does  not  unite  kindly, 
and  a  crippling  of  the  movements  of  the  jaw  from  this  cause  is  quite  sure 
to  follow.  Lossen  was  led  by  this  sequel  to  advise  that  the  temporal  fascia  be 
divided  instead  of  the  masseter,  aud  the  zygoma  turned  downward,  instead 
of  upward,  as  before,  and  the  divided  borders  of  the  temporal  fascia  united 
subsequently  with  atitnres.  The  reversal  of  this  portion  of  the  original 
plan  obviates  the  crippling  elTects  of  division  of  the  masseter  muscle.  Not 
a  few  modifications  contemplating  an  attack  on  the  nerve  from  this  quarter 
are  advised.  However,  while  the  opportunity  for  open  work  is  often  en- 
hanced by  these  methods,  still  they  are  severe  in  character  and  expose  large 
surfaces  to  the  action  of  the  suppurative  and  infective  processes  incident 
to  faulty  technique* 

The  Results, Section  of  the  nerve  in  any  part  of  the  course  is  usually  of 
temporary  use  only,  and  it  should  not  be  done  except  with  that  understand- 
ing. Stretching  before  section  may  aiid  somewhat  to  the  time  of  exemption 
from  j>ain  in  many  instances,  and  stretching  alone  will  often  afTord  relief. 
Removal  of  the  entire  infra-orbital  portion  of  the  nerve  is  of  much  greater 
benefit  than  the  removal  of  any  part  of  it,  as  in  the  latter  procedure  some 
of  the  dental  nerves  may  remain  behind,  and,  moreover,  regeneration  is 
prompter  in  this  than  in  the  former  ijQstance,  Removal  of  the  entire  nerve 
with  or  without  the  ganglion  is  frequently  followed  by  cure,  and  merits  pro- 
fe^ional  confidence  and  prompt  action. 
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THIUD    DIVISION    OF  TITE   TRIFACIAL   NERVE. 


The  intracranial  ami  extracranial  portions  of  the  third  division  of  the 
fifth  nerve,  together  with  the  dental,  lingual,  auriculo- temporal  and  buccal 
branches,  are  each  amenable  to  surgical  procedure. 

The  Inferior  Denial  ^\'rre  {  Fig,  :WJ), — ^The  inferior  dental  nen^e  is  the 
largest  of  the  branches  of  the  third  division.  It  passee  downward^  along  with, 
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at  the  front,  and  to  the  inner  side  of  the  inferior  maxillary  vessels,  beneath 
the  external  pterygoid  muscle,  then  between  the  internal  lateral  ligament 
and  the  ramus  of  the  jaw  to  the  dental  foramen.  It  passes  forward  in  the 
dental  canal  of  the  lower  jaw,  supplying  the  teeth,  and  finally  terminates  at 
the  mental  foramen  in  the  incisor  and  mental  branches.  The  inferior  den- 
tal nerve  can  be  exposed  at  three  situations :  1,  before  entering  the  dental 
foramen ;  2,  in  the  dental  canal ;  3,  at  the  mental  foramen.  .  Operation  at 
the  first  situation  is  the  only  one  of  the  three  methods  that  affords  the 
patient  satisfactory  relief.  At  this  situation  the  nerve  can  be  reached  by 
either  of  two  methods,  known  respectively  as  the  internal  or  buccal  route, 
and  the  external  or  facial  route. 

Hie  Internal  or  Buccal  Route, — Although  the  nerve  is  deeply  situated  in 
the  mouth,  yet  it  has  superficial  and  deep  guides  that  lead  to  it  unerringly. 

The  superficial  guides  are  the  anterior  border  of  the  ascending  ramus  of 
the  jaw  and  of  the  internal  pterygoid  muscle.  These  guides  can  be  easily 
distinguished  with  the  finger  through  the  widely  opened  mouth,  before  the 
operation. 

The  deep  guides  are  the  spine  of  Spix  and  the  internal  lateral  ligament 
which  is  inserted  into  the  spine.  Although  the  deep  guides  can  be  located 
with  the  finger  before  the  operation,  still  they  are  of  far  greater  significance 
after  the  making  of  the  primary  incision.  After  a  thorough  cleansing  of  the 
teeth  and  buccal  mucous  membrane  at  the  site  of  the  operation,  with  anti- 
septics and  scrubbing,  the  patient  is  anaesthetized,  placed  in  a  good  sunlight, 
or  an  electric  headlight  is  provided. 

The  Operation  (Paravicini). — Fix  the  mouth  widely  open  with  a  Den- 
hard  (P'ig.  4),  Goodwillie  (Fig.  848,  f),  or  extemporized  mouth  gag,  placed  at 
the  side  opposite  to  the  operation.  With  two  narrow  retractors  pull  the  cheek 
backward  and  away  from  the  field  of  operation ;  pull  the  tongue  to  the  oppo- 
site direction ;  locate  the  inner  edge  of  the  anterior  border  of  the  ascending 
ramus  of  the  jaw,  and  of  the  internal  pterygoid  muscle  with  the  finger; 
make  an  incision  through  the  mucous  membrane  between  these  guides,  about 
an  inch  in  length,  close  to  the  bone,  with  a  long-handled  scalpel.  Separate 
the  tissues  with  a  firm  spatula  or  a  small  periosteal  elevator,  aided  by  the 
finger,  from  the  bone  down  to  the  spine  of  Spix.  The  periosteum  is  not  dis- 
turbed. The  spine  of  Spix  is  usually  well  developed  and,  consequently,  is 
easily  located  at  this  time,  along  with  the  internal  lateral  ligament  which  is 
inserted  into  it.  At  the  base  of  the  spine  the  foramen  can  be  felt,  and  occa- 
sionally also  the  nerve  and  vessels  as  they  enter  it.  If  additional  space  be  re- 
quired divide  the  internal  lateral  ligament  with  scissors ;  draw  inward  the  in- 
ternal pterygoid  with  a  retractor ;  sponge  out  the  wound  cavity  and  expose  it 
to  a  strong  light.  A  blunt  hook,  curved  at  the  side,  or  an  aneurismal  needle, 
curved  in  the  same  manner,  is  passed  into  the  wound,  the  nerve  hooked  up,  if 
possible  at  a  point  half  an  inch  from  the  foramen,  and  drawn  forward.  Re- 
move the  artery  from  the  hook  if  included  with  the  nerve,  and  then  pass 
around  the  nerve  at  this  point  a  strong  silken  ligature,  and  tie  it  firmly  to 
the  nerve.  The  nerve  is  then  stretched  by  means  of  the  ligature  and  divided 
with  scissors  above  and  as  near  to  the  internal  maxillary  artery  as  is  safe. 
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Tho  lower  end  is  then  strotcilied  and  cut  of?  at  the  foramen  in  tlie  same 
manner,  carefully  avoiding  the  dental  artery.  About  three  quarters  of  an 
inch  to  an  inch  in  length  can  thus  bo  resected. 

TJic  Precanf ions.— Tho  lingual  nerve,  whieb  may  he  mistaken  for  the 
dental,  can  be  easily  dillerentiated  by  making  upward  traction ;  then,  if  the 
latter  be  the  one  grasped,  firm  resistance  is  noted ;  if  tbe  former,  the  tongue 
and  its  eontiguous  tissues  are  easily  and  freely  moved  by  the  traction.  Tbe 
dental  nerve  may  be  ruptured  if  too  severe  traction  be  made  upon  it;  a 


Frfl.  313.— Rest'c lion  of  inferior  dental  nerve.    The  teniponil  and  facial  arteries. 

resistance  of  from  t^n  to  fifteen  pounds  is  safely  borne.  Division  of  tbe 
inferior  dental  or  of  tbe  internal  maxillary  arteries  will  cause  troublesome 
hsBmorrhage.  Pressure  of  the  vessel  against  tho  bone  will  control  the  former ; 
for  control  of  the  latter,  ligature  of  the  external  carotid  may  be  necessary. 

The  Connnenfs. — During  tbe  after-treatment  the  mouth  should  be  kept 
thoroughly  cleansed  to  obviate  or  lessen,  as  far  as  possible,  subsequent  in- 
flammatory action  at  tlie  seat  of  the  operation.  If  suppuration  occur,  we 
regard  it  wise  to  establinh  drainage  externally  by  means  of  a  small  rubber 
tube  carried  through  an  opening  made  from  the  bottom  of  the  wound  out 
near  the  angle  of  tlie  jaw,  by  means  of  a  curved,  sharp-pointed  sciesors  thrust 
while  closed  through  the  tissues  at  this  situation,  The  patient  should  be 
thoroughly  anaesthetized  before  the  operation  is  commenced,  or  his  struggles 
will  delay  tbe  procedure,  cause  undue  injury  of  the  soft  parts,  and  otherwise 
embarrass  tho  surgeon.  Since  I  lie  operation  is  a  troublesome  and  annoying 
one  at  the  best,  the  surgeon  should  claim  for  his  support  the  advantage  of 
every  resource  at  bis  command. 

Tlie  External  or  Farial  Ronte^ — In  this  route  an  opening  is  made  through 
the  cheek,  and  sometimes  througli  the  ascending  ramus  of  the  jaw,  at  a  point 
corresponding  to  the  situation  of  the  inferior  dental  foramen.  The  guides  to 
the  operation  are  the  masseter  muscle,  the  angle  of  the  jaw,  and  the  anterior 
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sirnl  poslLTitir  borders  of  the  ascending  ramus.  Tho  chief  ohjertions  to  tho 
ext4:'riial  route  an*:  1,  ihv  dilTltniMv  in  diviihiig  satit^factnrily  the  soft  parts 
without  injury  u(  t^onie  of  thi'  infrn-uiaxinarv  l>ralK*^K*^4  of  the  facial  nerve; 
2j  t!ie  erijipHng  of  tlie  jaw  that  may  ftjllow  interference  with  the  masseter 
musek*;  3,  the  proiliuliofi  of  an  oltjectiofiahle  cicatrix.  The  first  ohjtxtion 
can  be  met  by  carefully  locating  tire  line  of  incision.  Keen  reconnnends 
that  an  incision  two  inches  in  length  l>e  made  ak>ng  the  lower  horder  of  the 
jaw,  heginniug  a  little  behind  the  angle  <  Fig.  315,  d),  and  so  loeatetl  as  to 
reduce  to  a  minimum  the  expans-e  of  the  t^car.  Through  this  incision  the 
masseter  nniscle  is  rai:5ed  from  the  rauuis  with  a  sharp  periostt^l  elevator. 
The  tissues  are  pulled  aside  and  a  half-inch  opening  is  made  with  a  trephine 
one  inch  and  a  quarter  above  theangle  and  dirwtly  below  the  sigmoid  notch — 
i.  e.,  at  about  the  middle  of  the  perpendicular  ramus  of  the  jaw  (Fig.  313). 
Through  this  opening  the  nerve  is  exposed  us  it  enters  the  foramen,  is  hooked 
up  with  a  net^dle  and  stretched,  and  as  much  as  possible  of  it  removed  with- 
out injury  to  the  cootigmius  tissues.  If  removal  of  the  nerve  farther  for- 
ward be  desired,  the  incision  can  he  ex  tended  anteriorly,  even  to  the  mental 
ftimmen  id,  /),  after  tying,  or  by  careful  avoidance  of  the  facial  vessels. 
Kiiitfi,  through  an  incision  around  the  angle  of  tlie  jaw  corresponding  to  the 
borders  of  insertion  of  the  masseter  ( Fig,  315,  p,  (/)  muscle,  and  after  resect- 
ing a  portion  of  the  anglr^  of  the  jaw,  exposed  the  nerve  from  below.  Liirke, 
througli  a  similar  incision,  raised  tlie  insertion  of  the  internal  pterygoid  and 
other  soft  parts  from  the  jaw  with  a  periosteotome,  until  the  nerve  could  be 
felt  with  the  finger,  when  it  was  hooked,  drawn  down  and  res(x^ted,  Horslrt/ 
has  pro|>ofit'd  to  accomplish  the  purpose  by  raising  a  thip  composed  of  the 
skin  and  suhcutaneoue  tissue  only,  limited  behind  by  a  vertical  incision  ex- 
tending from  just  above  the  zygoma  to  the  angle  of  the  jaw,  followed  by  its 
continuance  forward  heoeath  the  jaw  in  a  borizonia!  direction  to  the  facial 
artery.  The  flap  is  lifted  and  turned  aside,  It^aving  Stenson^s  duct  and  the 
branches  of  the  facial  nerve  undisturbed.  The  masseteric  fascia  is  then  di- 
vided between  8tenson's  duet  and  the  tern  poro- facia  I  branch  of  the  facird 
nerve,  and  the  o]H'ning  increased  to  an  inch  and  a  <piarter  in  diameter;  the 
parotid  is  drawn  toward  the  ear,  and  the  situation  of  the  jrosterior  bor<ler  of 
the  jaw  defined.  Now  the  posterior  two  thirds  of  the  masseter  muscle  are 
divided,  and  the  outer  surface  of  the  hone  is  exposed  until  the  sigumid  notch 
is  clearly  seen,  when,  with  the  aid  of  a  bone  drill,  trephine,  etc.,  the  sigmoid 
notch  is  i)rolongt.Ml  directly  downwanl  to  the  inferior  dental  foramen.  With 
this  method  the  nerve  can  be  followed  up  and  resected  to  within  one  third  of 
an  inch  of  the  foramen  ovale,  Tlie  nerve  can  be  reached  promptly  from 
the  outer  surface  tbrongb  a  vertical  (Linliart)  (Fig.  315,  a)  or  T'-shapfTl 
incision,  made  directly  down  to  the  bone,  beginning  just  below  Stcnson's 
duct  and  extending  downward  about  two  inches.  The  periosteum  is  then 
raised  along  with  the  associated  masseteric  fihrrs,  sufheiently  to  expose  the 
center  of  the  ramus;  the  soft  parts  are  drawn  astile  and  tlu*  nerve  is  expjosed 
at  the  foramen  hy  aid  of  the  trepln'ne,  or  farther  forward,  if  desired,  hy  re- 
moval of  the  external  tiiiilc  of  the  jaw  with  the  chisrd  and  uiallet.  In  either 
ca&e  the  nene  is  stretched  and  as  freely  resected  as  possilde. 
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The  Preeaiitions. — ^The  cxt^rnnl  incisions  expose  to  danger  Steiison's  duct 
and  tiie  branch i-s  of  the  fucial  nerve.  The  former  runs  fctrwiird  on  the  ux- 
teniiil  surfiice  of  the  niasseter  to  the  biiccitiato  rninscle,  which  it  enters  op- 
posite the  second  molar  tootli,  parallel  with,  and  a  finger's  breadth  below  the 
zygoma.  The  directions  of  the  branches  of  the  nerve  should  be  carefolly 
studied  liefore  making  the  externiil  incision^  to  avoid  any  motor  paralysis 
of  the  face  that  may  follow  their  division.  On  opening  through  the  ramus 
of  the  jaw,  the  mylo-hjoid  nerve  may  bo  mistaken  for  tlie  inferior  dentiil. 
However,  the  former  is  much  the  smaller,  and  if  pulled  upon  is  unfixe' 
and  enters  soft  intrabticcal  tissues,  while  the  latter  is  fixed  when  pulled 
upon,  as  it  supplies  bony  tissues.  The  separation  from  the  bone,  or  the 
division  of  the  fibers  of  the  masse ter,  must  be  performed  carefully  and  asep- 
tically,  otherwise  the  advent  of  suppurative  processes  will  prolong  the  recov- 
ery and  impair  the  movements  of  the  jaw.  In  resections  of  this  nerve  at 
either  aspect  of  the  jaw,  the  divided  ends  should  be  turned  aside  or  tissues 
interposed  between  them  so  as  to  prevent  regenerative  union* 

Tht  inferior  dental  nerve  can  be  exposed  in  the  dental  canal  from  the 
inferior  dervtal  to  the  mental  foramen,  if  need  be,  by  making  a  free  incision 
down  tu  the  bone  along  the  under  surface  of  the  jaw  (Fig.  31  o,  </,/"),  then 
raising  tlie  soft  parts  along  with  the  periosteum  with  the  elevator,  drawing 
aside  the  flap,  and  exposing  the  nerve  in  the  canal  by  the  use  of  the  electro- j 
motor  trephine,  chisel  and  mallet,  etc.     The  exposure  of  the  nerve  here  i»" 
more  a  matter  of  labor  than  of  skill;  the  final  removal,  however,  is  easily 
acconiplished    with   scissors  and    forceps.      The  wound    should   be  closed 
promptly,  the  same  as  are  incised   wounds  in  other  situations.     If  uudueJ 
violence  be  eriiploved  in  the  use  of  the  ehisel  and  mallet,  the  jaw  may  ba| 
fractured.     The  termination  of  the  inferior   dental  nerve  and  its  menia 
branch  can  be  treated  surgically  by  exposure  of  them  at  the  menttil  fora- 
men.    In  stretching,  the  breaking  strain  of  the  mental  nerve  is  five  and  a 
half  pounds.     The   mental  nerve  escapes  from  the    mental  foramen  along 
with  the  mental  vessels,  opposite  to  the  interval  between  the  bicuspid  teeth 
of  the  mme  side. 

The  Operation. — T>raw  the  angle  of  the  mouth  downward  and  outward ; 
make  a  horizontal  incision  one  inch  in  length  at  the  buccal  fold,  with  the 
center  opposi te  the  interval  before  mentioned,  through  the  mucous  mem- 
bran©  down  to  the  bone;  raise  the  mucous  membrane  and  j>eriosteum  with  a 
director,  so  as  to  expose  the  mental  foramen  ;  dissect  out  the  nerve,  seize  andJ 
stretch  or  remove  it  If  a  trephine  or  chisel  lye  applied  to  the  jaw  posteriorly' 
to  the  foramerj,  an<l  the  outer  table  be  removed,  then  the  anterior  extremity 
of  the  inferior  dental  can  be  exposed  and  resected,  thus  exercising  some  com- 
mand over  the  incisive  branches  of  that  side. 

The  Lingual  or  Gn^iatorg  N^erve, — The  lingual  nerve  is  the  sensory 
nerve  of  the  ant4}rior  two  thirds  of  the  tongue.  It  is  often  treated  sur- 
gically for  the  relief  of  the  pain  and  sialorrhcea  incident  to  cancer  of  the 
tonirue. 

7'he  Anatomical  Points. — The  nerve  passes  between  the  internal  pterygoid 
mascle  and  the  internal  lateral  ligament  of  the  lower  jaw,  and  is  located 
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internally  and  anteriorly  to  the  inferior  dental  nerve.  Although  deeply 
placed  at  first,  it  becomes  quite  superficial  as  it  reaches  the  floor  of  the 
mouth.  The  guides  to  the  nerve  are  the  last  molar  tooth  of  the  lower  jaw 
and  the  pterygo- maxillary  ligament.  The  nerve  is  situated  half  an  inch 
below  and  behind  the  last  molar  tooth,  and  in  front  of  the  pterygo-maxillary 
ligament,  where,  with  the  mouth  widely  opened  and  the  tongue  placed  on 
the  stretch,  it  can  be  felt  as  it  passes  beneath  the  mucous  membrane  to  gain 
the  anterior  portion  of  the  tongue.  The  pterygo-maxillary  ligament  is 
easily  noted  beneath  the  mucous  membrane  just  inside  the  coronoid  process, 
and  it  is  somewhat  tightened  by  opening  the  mouth  widely. 

The  Ungual  nerve  can  be  reached  by  either  the  intrabuccal  or  extra- 
buccal  routes,  the  former  being  employed  much  the  more  frequently. 

The  Operation  (intrabuccal  route). — Open  the  mouth  amply  with  the 
gag ;  draw  the  cheek  aside  with  the  retractor,  and  the  tongue  forward  and  to 
the  opposite  side  with  a  tongue  forceps ;  indicate  the  location  of  the  nerve 
with  the  index  finger  placed  at  the  point  of  insertion  of  the  pterygo-maxil- 
lary ligament,  then  with  a  scalpel  make  a  longitudinal  incision  one  inch  in 
length  through  the  mucous  membrane  from  this  point  forward,  or  make  a 
vertical  one  of  the  same  length  over  the  nerve  midway  between  the  tongue 
and  the  gum  at  the  root  of  the  last  molar  tooth,  thus  easily  exposing  the 
nerve,  which  can  be  drawn  forward  with  a  hook  and  stretched  or  resected. 
Neurotomy  may  be  practiced  on  this  nerve  by  means  of  a  bistoury  passed 
through  the  mucous  membrane  at  a  point  three  quarters  of  an  inch  behind 
and  below  the  last  molar  tooth,  and  curved  forward  and  upward  toward  the 
jaw  on  an  imaginary  line  extending  between  the  last  molar  tooth  and  the 
angle  of  the  jaw  for  the  distance  of  half  an  inch.  The  comparatively 
brief  relief  afforded  by  this  method  does  not  commend  its  employment 
except  as  a  temporary  expedient. 

The  Operation  (extrabuccal  route). — The  nerve  can  be  reached  through 
the  submaxillary  triangle  by  an  incision  extending  from  the  anterior  border 
of  the  masseter  muscle  to  near  the  symphysis  menti.  The  facial  artery  is 
exposed  but  not  tied ;  the  submaxillary  gland  is  liberated  of  its  facial  con- 
nections and  drawn  downward  and  forward,  thus  exposing  the  mylo-hyoid 
vessels  and  nerves  as  they  lie  on  the  mylo-hyoid  muscle.  This  muscle  is 
drawn  forward  by  means  of  a  retractor  applied  to  the  posterior  border.  The 
lingual  artery  is  displaced  downward,  and  the  lingual  nerve  then  appears  at 
the  posterior  border  of  the  muscle,  lying  beneath  the  mucous  membrane  near 
to  the  last  molar  tooth.  This  method  of  procedure  is  not  advisable  on  ac- 
count of  the  intricate  technique,  unless  the  lingual  artery  is  to  be  tied  for 
malignant  disease  of  the  tongue,  when  the  nerve  can  be  wisely  resected 
through  the  same  opening.  This  nerve  can  be  reached  from  without  by  the 
same  procedures  as  those  addressed  to  the  inferior  dental  (page  285). 
•  The  auricula-temporal  nerve  is  easily  exposed,  as  it  crosses  the  base  of  the 
zygoma  through  a  short  vertical  incision  made  immediately  in  front  of  the 
pinna  (Fig.  313).  Here  the  nerve  lies  behind  the  temporal  artery,  the  pul- 
sation of  which  serves  as  an  excellent  guide  to  it.  Care  should  bo  exercised 
in  the  dissection  at  this  point,  otherwise  the  parotid  gland  will  be  injured. 
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The  Buccal  Nerm, — The  buct^nl  nerve  can  be  exjwBod  tb rough  either  an 
intmbt(ccal  or  extrahuccal  incision^  the  former  being  the  preferable.  Two 
loethuds  of  intrubncciil  exposure  are  noted.  Jn  one  the  nerve  is  bared  as 
it  reaehes  the  buccinator  mnsele,  throngh  a  vertical  incision  in  the  mn- 
cons  membraue  and  fibers  of  the  muscle,  niude  with  its  center  at  the  mid- 
dle of  the  anterior  border  of  the  ascending  ramus  of  the  lower  jaw.  The 
nerve  at  this  situation  divides  into  two  branches;  therefore  care  must  be  ex- 
ercised in  observation  lest  one  or  both  branches,  and  even  the  trunk  itself, 
escape  notice.  The  operation  will  be  futile  unless  the  trunk  of  the  nerve 
be  secured  and  treated,  /w  ike  oihvr  me f hod  open  the  mouth  widely  and 
make  an  incision  along  the  anterior  margin  of  the  coronoid  process  through 
the  mucous  membrane,  and  grasp  the  nerve  as  it  crosses  this  margin  of  the 
process*  The  fact  that  the  nerve  sometimes  reaches  the  buccinator  by  paes- 
ing  through  the  temporal  muscle  invests  the  latter  method  with  a  reason- 
able degree  of  uncertainty,  since  then  the  nerve  is  not  found  at  the  anterior 
border  of  the  coronoid  process. 

The  Extrahuccal  Method  (Zuckerkandl),^The  extrabuccal  method  con- 
sists in  making  a  short  incision  forvvai'd  fi*om  the  anterior  margin  of  the 
masse ter  muscle  between  the  zygouui  and  Stenson's  duct  down  to  the  fatty 
cushion  of  the  cheek.  The  cheek  fiit  is  pushed  aside  so  as  to  expose  the 
anterior  border  of  the  coronoid  process  along  the  inner  surface  of  whicli  the 
nerve  is  found  to  pass.  This  method  of  procedure  exposes  to  the  danger  of 
injury  tiie  transverse  facial  artery  and  branches  of  the  facial  nerve. 

The  ReitnUs. — The  rcisults  of  division  and  excision  are  similar  hero  to 
those  of  the  preceding  trials  and  like  those  results  justify  the  trial  before  the 
others  of  graver  import  are  attempted.  Stewart,  of  Montreal,  contributes  the 
following  conclusions  regarding  nerve-stretching  in  inveterate  trigeminal 
neuralgia :  "  1.  Nerve-stretching  gives  either  complete  or  great  relief  in 
the  majority  of  cases.  2.  Relief  is  not  jK?rmanent  in  more  than  ive  per 
cent  of  cases.  3.  If  pain  should  return,  the  operation  sliould  be  re|>eated, 
even  several  times,  before  resorting  to  neui'cctomy  or  ligature  of  the  com- 
mon carotid.  4.  If  the  pain  is  not  strictly  and  always  limited  to  one 
branch  of  the  nerve,  several  brandies  should  he  stretched.  5.  As  relief 
does  not  always  immediately  follow  stretching,  a  second  operation  should 
not  be  undertaken  until  some  time  has  elapsed/'' 

TRUNK   OK  THE    NERVE    AT  TUK   FOUAilEN    OVALE. 

The  imporlanf  anatomical  points  connected  witli  the  nerve  at  this  situa- 
tion are:  1,  the  large  size — larger  than  either  of  the  other  divisions  of  the 
fifth ;  2,  the  junction  of  the  motor  and  sensory  roots  just  after  leaving 
the  foramen  ovale;  3,  the  numerous  branches  given  off  from  the  common 
trunk  after  the  junction;  4,  the  relations  of  the  middle  and  small  meningeal 
arteries,  the  external  pterygoid  muscle  and  pterygoid  plexus  of  veins  and 
internal  maxillary  artery,  all  of  which  should  be  carefully  studied  before 
attempting  the  operation.  The  localization  of  the  foramen  ovale  is  a  mat* 
ter  of  the  greatest  importance.  Bony  and  muticular  guides  indicate  the 
situation  with  practical  accuracy.    The  junction  of  the  zygoma  and  emi- 
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Dentin  articularis  is  located  about  an  inch  and  a  quarter  directly  outside 
of  tlie  fominen ;  the  tme  Lnigo  of  the  external  pterygoid  plate  at  the  root 
of  the  process  ia  just  in  front  of  the  opening;  the  pterygoid  musck*s  cover 
ill  the  fommeu  and  the  trunk  of  the  nerve,  if  the  finger  be  inserted  into 
the   zygomatic    fossa    in  front    of    the   eniinentia   articwbiris,  the   nerve  is 


Fjo.  314. — Incision  for  exposure  of  third  division  of  trifacial  nerve  at  foramen  ovale  and 

of  facial  nerve. 

found  between  the  base  of  the  external  pterygoid  plate  and  the  spinous 
process  of  the  sphenoid,  either  of  which  can  be  easily  felt  If  now,  as 
Mae  Cor  mac  says,  **  a  knife  be  passwad  along  the  outer  surface  of  the 
greater  wing  of  the  Bphenoid  and  between  the  middle  meningeal  artery 
and  the  nerve  trunk,  tlie  latter  may  be  divided  from  behind  forward  with 
perfect  safety."  However,  if  the  middle  meningeal  artery  escape  injury 
at  this  titne,  the  small  meningeal  and  the  lesser  superficial  petrosal  nerve 
will  quite  surely  be  divided  idong  with  the  motor  root  of  the  third  division. 
Motor  pandy&is  of  the  muscles  of  mastication,  the  mylo-hyoid  and  anterior 
belly  of  the  digastric,  the  tensor  tympani  aud  tensor  palati  muscles,  on 
the  side  of  the  section,  will  follow,  attended  with  loss  of  sensation  and  relief 
from  pain  if  the  central  end  of  the  divided  nerve  be  not  involved,  How- 
ever,  the  motor  paralysis  has  not  sutiieient  significance  to  contraindicafce 
the  operation* 


operati\t:  suhgeky, 

h'orht^/s  Opamiiufh — ^An  incision  beginning  jnst  bdiiiid  the  frontal 
pnxiNSs  of  tlie  nialar  boni.'  is  tarric^J  oUlif|ii(4y  downward  aiul  bai'kwar<l  to 
the  pot^torior  fxlR'niity  of  Ibt'  zygomatic  arch,  tliencc  upward  an<I  backward 
in  frunt  of  tin*  car  at  nearly  right  angle  to  the  first  part  of  the  inci;?ion 
(Fig.  314),  dividing  filni's  of  the  orbicularis,  the  tJupcrticial  and  temporal 
fascia?  at  the  first,  and  all  tissues  down  to  the  bono  at  the  second  part  of  the 
incision.  Draw  the  borders  of  the  wound  apart;  expose  the  malar  bone 
behind  the  frontal  process  and  divide  it  vertically  with  a  chis<d;  divide  the 
zygoma  posteriorly  close  to  its  anterior  root,  and  draw  the  fragnient  down 


or  THC  poor  or 
TwczrffOMa 


Flu.  31.1— Exporaro  of  the  thinl  ilivisinn  of  the  tdfAcUl  in  its  oourso  and  nt  the 

fonuiKMi  ovale, 

with  a  strong  hook ;  <'\poR*  the  outer  snrfaee  of  the  temporal  muscle,  sepa- 
ratt*  lis  |M>s<terior  and  b»wer  bunbT  from  the  sknlb  and  ilraw  it  forward  with 
a  hook  (Fig.  315);  divide  the  |ieriosteum  from  the  anterior  edge  of  the 
root  of  the  zygoma  forwiird  along  the  pterygoid  ridge;  detach  with  it  the 
soft  parts  from  the  under  surface  of  the  great  wing  of  (hr  j^fdirnoid  down 
to  tlie  base  of  the  ptiTygoid  process  with  a  piTi osteotome;  IcHate  llu*  fora- 
lUJ'U  ovale  with  thi'  fingiT,  and  exjHise  the  nerve  to  vicw%  cari^fuUy  avtiid- 
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ing  the  iiiiddlo  meniiigL'al  artery  lying  posteriorly;  s^trotch  and  rested  tbt* 
nerve;  plnte  and  wire  in  position  the  zygornatio  arch,  unite  tlie  hordefi?  of 
the  wonnd,  and  dress  anti:?eplieiilly,  Thit^  plan  ot  proeeflnre  expos^et*  the 
vessels  to  the  miniroum  amount  of  danger,  and  therefore  gives  rise  to  the 
least  amount  of  hiemorrhage. 

Pancoihsfs  OpemfiotL — Make  a  horizontal  incision,  near  to  where  tlie 
raniu^  joins  the  horly,  the  entire  hreadth  of  the  perpendienlar  ramus  of  the 
lower  jaw  down  to  the  hone;  connect  to  the  extremities  of  tliis  incision 
two  perpendicular  ones  of  a  similar  depth  as  the  first,  carried  upward  to 
♦Stenson's  du(t,  then  su]}erhcially  from  that  point  to  the  zygoma  ami  malar 
honi%  carefully  avoiding  the  duct  (Fig.  315,  6);  raise  the  flap  and  saw 
through  the  coronoid  process  at  the  liase,  and  remove  the  fragment  along 
with  the  insertion  of  the  temporal  muscle;  push  the  temporal  muscle  upward 
hencatii  the  zygoma,  and  tiikt^  away  the  fatty  tissue  thns  cx]>osed  to  view ;  tie 
the  int€*rnal  ujaxillary  artery  as  it  passes  close  to  the  internal  surface  of  the 
neck  of  the  jaw  in  two  ]>laees  and  divide  the  nerve  between  the  ligatures; 
detaeh  the  upper  heofl  of  the  external  pterygoid  from  the  great  wing  of  the 
sphenoid  with  the  finger;  check  haemorrhage  and  cx]>ose  the  nerve  at  the 
hottom  of  the  fossil  and  divide  it  with  scissors  close  to  the  hone. 

Krmhin's  Modificatwn. — In  the  motlification  of  Kronlein  the  temporal 
fossa  is  uncovered  hy  means  of  two  flaps,  a  superficial  and  a  deep  one.  The 
former  corresponds  in  all  essential  respects  to  that  of  I^incoast,  The  latter 
is  of  similar  shape  and  dimensions  as  the  former,  is  composted  of  masseter 
muscle  and  the  zygoma,  the  hone  heing  sawn  across  anteriorly  downwarti 
and  forward  Ihnnigh  the  zygonuitic  process  of  the  nuihir  at  the  puint  id 
articidation,  and  posteriorly,  immediately  in  front  of  the  articular  tuhcrcle, 
and  the  whoh^  refl(Ttcd  downward  on  the  massetcr  as  a  hinge.  The  inner 
flap  is  stretched  rather  than  divided,  to  av^oid  injury  of  Stenson's  duct  and 
the  facial  nerve.  The  infra-nnxxillary  nerve  is  tlien  exposed  and  resected 
without  loss  of  other  essential  structure.  Through  the  pterygo-niaxiLlary 
fissure  the  second  division  is  then  resected  with  a  thin  cutting  instrument, 
uiud  if  possihle  without  widening  the  fissure  by  chiseling.  The  separated 
fitructures  are  returned  into  position  and  fastened  there;  thus  the  aim  is 
attained  without  the  sacrifice  of  an  essential  part. 

Credes  Modification. — In  C rede's  modification  the  nerve  is  reached 
through  tlie  sigmoid  nntcli  while  the  temporal  ituisclc  is  drawn  backward 
with  a  hhint  hook.  The  internal  maxillary  artery  is  not  seen.  In  other 
respects  the  procedures  arc  similar. 

Saher's  Modificaliofi, — In  Salzer*s  modification  the  free  end  of  the  flap  is 
formed  a  finger's  breadth  above  the  zygoma,  going  through  the  b'mporal  nms- 
ele  down  to  tlie  bone.  After  the  arrest  of  haemorrhage,  the  fia]>  is  raisi^d, 
including  the  zygoma,  and  carried  down  sufficiently  to  expose  the  roof  of  the 
zvgomatie  fossa.  Thr  nppi^r  part  of  the  external  pterygoid  muscle  is  removed 
from  the  sphenoid  with  the  finger,  as  before,  and  the  nerve  is  exposed. 

}fixl€r,  by  means  of  a  curved  incision  commencing  about  half  an  inch 
below  the  zygomatic  process  of  the  malar  bone  and  going  upward  along  the 
posterior  border  of  this  bone  and  of  the  external  angular  process  of  the 
31 
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frontal  bone  to  the  temporal  ridge,  thence  along  the  temporal  ridge,  down- 
ward ill  front  of  the  ear  to  a  point  half  an  ineli  l^elow  the  zygoma,  followed 
by  severing  of  t!ie  zygoma  at  eaeh  enti,  forms  a  flap  which  wlien  drawn 
dow^Dward,  attended  with  separation  of  the  temporal  and  pterygoid  museles, 
permits  of  a  qnite  ready  exposnre  of  the  gnperior  and  inferior  maxillary 
nerves  as  they  escape  from  their  respective  foramina  at  the  base  of  the  skuIL 
If  the  former  nerve  and  its  foramen  of  exit  is  to  be  exposed  the  temporal 
muscle  is  drawn  strongly  forward,  the  jaw  depressed,  and  the  pterygo-max- 
iUary  fissure  located  !iy  passing  the  finger  along  the  posterior  wall  of  the 
superior  maxilla  to  the  projecting  spur  at  the  upper  end  of  the  external 
pterygoid  plate^  w4iieh  latter  may  he  cautiously  chiseleii  olF,  thus  better  ex- 
posing the  nerve  as  it  eroBses  the  spheno-maxillary  fossa  just  above  Meckel's 
ganglion.  //  tht'  latter  nerve  atuf  its  foramen  of  exit  are  to  be  exposed,  the 
temporal  muscde  is  drawn  forward,  the  jaw  relaxed,  the  pterygoid  muscles 
so  displaced  by  tmction  as  to  permit  the  finger  to  pass  upward  along  the 
external  pterygoid  plate  to  a  point  just  posterior  and  external  to  the  base  of 
the  plate  where  direi^tly  inward,  at  a  distance  of  al>out  an  inch  and  a  half 
from  the  zygoma,  the  nerve  will  be  felt  as  it  est^apes  frtmi  the  foramen  ovale. 

The  Comments, — It  will  be  noted  that  the  details  of  this  plan  are  not 
essentially  distinctive  from  those  just  preceding,  direeted  to  similar  pur- 
poses. And,  too,  they  may  be  varied  in  technicjue  by  acceptable  features  of 
those  metliods  when  desirable.  The  further  division  of  the  zygoma  should 
be  made  at  a  safe  distance  anterior  to  the  emineBtia  articularis  to  avoid 
the  joint 

The  Frecatitions. — The  internal  maxillary,  the  meningeal  vessels,  and 
pterygoid  plexus  of  veins  must  be  carefully  avoided.  If  exposed  they 
should  be  ligatured  at  two  places  and  severed  between  the  ligatures  to  avoid 
the  possibility  of  hcTmorrbage.  The  middle  meningeal  is  Bometiraes  so 
cloeely  associated  with  the  nerve  as  to  be  scarcely  separable  from  it.  In 
such  cases  the  contiguity  can  be  determined  with  the  finger  by  noting  the 
pulsation.  In  fact,  in  each  instance  the  artery  should  be  thus  located,  if 
possible,  before  the  nerve  is  divided.  Pressure,  direct  ligature,  and  ligature 
of  the  interna!  maxilhiry  and  external  carotid  are  the  means  for  arrest  of 
hsemorrhage.  The  average  relation  of  this  nerve  and  artery  will  appear  in 
connection  with  intracranial  operations  on  the  nen^e.  The  facial  nen^e  and 
Stenson^B  duct  bave  been  mentioned  sufficiently  already  to  call  for  the  exer- 
cise of  extreme  caution  in  this  regard  in  the  operative  te<^*hnique.  The 
nerve  should  be  diviiled  close  to  the  bone,  to  st^cure  severance  of  all  the 
branches.  Free  excision  should  \w  practiced,  and  the  proximal  end  pushefl 
upward  into  the  foramen,  when  feasible,  to  secure  as  wide  separation  of  the 
divided  ends  as  possible. 

The  treatment  consists  in  closing  the  wound  after  bleeding  is  completely 
arrested,  and  applying  a  firm  compress  to  it;  then  dress  antiseptically.  If 
oo/Jng  persist,  tampon  with  gau:ze  and  unite  borders,  leaving  rm>ra  for  with- 
drawal of  the  tampon. 

The  Restdis. — ^The  danger  to  life  is  not  significant  in  this  operation,  un- 
less infection  of  the  wound  or  severe  haemorrhage  supervene,     Then?fore 
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asepsis  t?liould  he  practiced  tiediilously  ami  all  l^lwding  controlled.     The 
curative  outcome  of  the  ojwratifjji  is  in)t  irifn^iurntly  discouraging. 


INTRACILVNIAL   NEltfiECTOMY, 

The  operation  of  intnuTMuial  neurcctoniy  18  eniplovefl  for  the  purpose 
of  curing  intractahic  cases  of  tngeniinal  neuralgia  that  have  re>isteil  nuilici- 
nal  and  other  operative  means  of  relief.  The  operation  contemplates  the 
intracranial  section  of  the  second  and  tliird  divisions  of  the  trifacial  nerve 
at  the  points  of  cnlry  to  the  foramina  of  esca[je,  the  n:*nnival  of  the  proxi- 
mal ends  of  the  divided  nerves,  and  excision  of  the  ganglion  itself.  Two 
methods  of  attainment  of  these  ohjects  are  frequently  practiced,  one  devised 
hy  Rose,  the  other  by  Hartley  and  Krauso.  In  both  the  operation  iield  is 
extra-durah 

Rose*S  Method. — The  patient  is  prepared  by  giving  proper  attention  to 
the  bowels,  stumach,  kidneys,  etc.  The  side  of  the  head  corresponding 
to  the  side  of  the  face  involvetl  is  carefully  purified,  the  ear  cleansed  and 
fdugged  with  gauze,  the  conjunctival  sac  made  aseptic,  and  the  lids  stitched 
together. 

The  Operation.^^oT  convenience  of  description  the  operation  is  divided 
into  six  stages : 

The  First  Stage  (incision  through  the  skin  and  reflection  of  the  flap). — 
A  semicircular  flap  is  made  extending  from  about  half  an  inch  below  the 
external  angular  process  of  the  fronted  bone  backward  along  the  upj>cr  bor- 
der of  the  zygoma  its  entire  lengtlu  From  this  point  the  incision  is  con- 
tinued downward  over  the  parotid  region  of  the  jaw,  to  jost  in  front  of  the 
angle  of  the  jaw,  then  forward  along  the  lower  liorder  of  the  liorizontal 
ramus  to  the  facial  vessels  (Fig.  318,  A),  This  flap  is  raised,  carried  for- 
ward, and  fastened  hy  a  temporary  suture  t^  the  upper  part  of  the  chin, 
and  S4X"nrely  covered  with  protective  gauze. 

Th6  Second  Stage  (section  of  the  zygoma  and  coronoid  process,  displace- 
ment of  masseter  and  temporal  muscles }.^ — The  zygoma  is  cut  down  upon 
at  either  extremity  and  hared  hy  a  periosteotome  or  raspatory.  Two  holes 
fittal  to  carry  a  silver  wire  of  a  twenty-two-inch  gauge  are  drilled  one 
third  of  an  inch  apart  through  the  zygomn  at  the  points  of  exposure 
— i,  e.,  at  the  base  of  the  projection  and  at  the  zygomatic  process  of  the 
malar  hone.  The  hone  is  then  divided  hctwwn  the  hfdes  wlUi  a  flne  saw, 
the  anterior  section  being  direetc^d  ohlicpKiy  downward  and  forward,  the 
posterior  more  transversely,  and  as  near  to  the  root  of  the  process  as  possi- 
ble. The  fragment  of  bone  is  now  displaced  carefnlly  downward  along  with 
the  nmsseter  as  far  as  practicabhs  tlte  coronoid  process  and  the  tendon  of 
the  temporal  muscle  are  easily  and  promptly  exposed  by  t!ie  displacement 
and  removal  nf  a  small  amount  of  intervening  cellular  tissue;  the  coronoid 
process  and  a  portion  of  the  attnclied  muscle  are  removed  by  the  aid  of  hone 
forceps,  scissors,  or  the  nigli-Haertel   saw,  etc. 

The  Third  Stage  (search  for  the  foramen  ovale). — Displace  the  pterygoid 
fatj  locate  the  intenial  maxillary  artery  as  it  passes  between  the  beads  of  the 
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external  pterygoid  tiiuscIp,  tit.'  it  with  two  ligalurrg  and  dividi'  llie  vesisiel  be- 
tween tbem.  Detach  tlie  external  pterygoid  inubk  lo  from  the  great  wing  of 
the  sphenoid  and  the  pterygoid  plate  with  a  perio8teotonR\  and  push  it 
downward,  Tlie  liase  of  the  posterior  hoivler  of  the  onter  jiterygoid  plate  is 
earefnlly  located  with  the  linger,  and  at  a  distance  posteriorly  of  sixteen  (in 
female)  to  eighteen  (in  male)  millimetres  is  found  the  foramen  with  the 
nerve  eseaping  through  it. 

The  Fourth  Stagr  (entering  the  hase  of  the  skull). — In  order  to  effect 
this  purpose,  a  half*inch  trephine  is  applied  a  little  anterior  and  external 

to  the  foramen,  and  in  such  a  manner 
that  the  groove  made  in  the  hone  will  im- 
pinge on  the  outer  wall  of  the  foramen 
(Fig,  /H(t).  This  opening  can  he  en- 
larged suhseqnently  in  any  direetion  by 
the  use  of  Irone  foreeps  and  chisels, 

7'he  Fifih  triage  (division  of  the 
nerves  and  removal  of  the  ganglion),— 
AftiT  making  tlie  opening  in  the  bone, 
the  trunk  of  the  nerve  serves  as  a  guide 
to  the  ganglion.  The  ganglion  is  re- 
moved with  forceps  or  a  small  curette 
directed  along  the  course  of  the  nerve 
leading  to  it.  The  nerve  is  a  better 
guide  when  cut  as  far  hack  as  possihle, 
and  traction  be  made  on  the  stump.  The 
traction  draws  the  ganglion  forward  some- 
what, and  thus  facilitates  the  elTorts  at 
destruction.  The  posterior  part  of  the  ganglion  can  be  displaced  more  read- 
ily and  removed  than  can  the  anterior  and  upper  part»  as  the  latter  is 
closely  connt^ted  with  tin*  dural  sheath  of  the  nerve.  The  stx'ond  division 
is  found  and  divided  either  hefore  or  during  the  removal  of  the  ganglion 
(usually  during)  as  best  meeti,  the  indications  for  the  aceomplishmeDt  of 
that  act.    The  ophthalmic  division  is  not  disturbed. 

The  Sixth  Statje  (replacement  of  structun^s  and  closure  of  the  wound), 
— The  zygoma  is  replaced  and  wired  in  position,  and  the  skin  Haps  are  prop- 
erly  approximatc^d  and  sutured.  If  asepsis  has  been  complete,  no  drain- 
agt*  is  necessary.  Continuous  pressure  with  sponges  or  properly  arranged 
pads  for  two  or  three  days  will  eaus<?  suitahh*  apposition  for  prompt  union. 
The  eyes  should  be  protected  from  light  by  unirritating  aseptic  pads  fast- 
ened lightly  in  position. 

The  Hartley-Krause  Method.— The  Hartley-Krause  method  can  he  di- 
vided into  live  stages,  hut.  unlike  the  Kose  method,  it  olTers  better  oj^purtu- 
nity  for  nianipnlation  and  ascjitie  technique,  and,  therefore,  is  followe<l  by 
better  results  than  the  latter  (Fig.  318). 

Th('  First  Stdfje  (forming  and  raising  the  flap). — After  thonuigh  diJ*- 
infeclion  of  the  ear,  scalp,  etc.,  a  liorsesboe-slinjn'd  irieisicm  is  made  down  to 
the  bone  in  the  course  of  a  line  draw^n  from  just  behind  the  external  angular 


Fio,  316.— Tn*pln*nmg  base  of  slnilL 
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process  of  the  frontal  horn*  upward  with  nii  aiittjrior  convt^xity  to  the  Bupra- 
tomporal  rit%t\  tlien  backwanl  nnd  ilownwanl  with  a  post^^rior  coovoxity  to 
Just  in  front  of  the  tragus  of  tlie  ear  (Fig.  318;  B,  Ihirtlvy :  (\  Krausc). 
The  ba&e  of  the  flap  in  this  instance  corresponds  to  the  zytroma,  and  lies 


Pio,  317*— Instruraents  employed  in  intracratiial  neurectomy, 

a.  Pyle's  chisel  h,  c.  Hartley**  fhis^ls.  d,  e,  MalJet  and  trephine.  /.  Gigli-Haertel  saw. 
q.  Flexible  spfttula.  A,  Hartley's  brain  retrartor.  i,  j.  A  common  flexible  and  a 
hnnke«l  retractor.    k\  L  Foree|»a  to  t  wist  away  imd  curette  to  seijipe  (D  away  t  he  garifjlton. 
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between  the  points  of  starting  and  termination  of  tlu»  curved  incision.    The 

fi;ip  thus  formerl  is  tbrtH:'  inches  in  Uotli  the  vt^tical  and  transverse  diam- 
eters. Arrest  the  haemor- 
rhage; retract  the  borders 
of  the  incision  carefully; 
cut  a  groove  in  the  line  of 
]H'r iosteal  tlivision  dawn  to 
the  inner  table  in  a  beveled 
manner  (Fig,  319)  at  all 
parts  except  at  the  upfier 
border,  and  here  through 
both  tables  with  the  chisels 
of  Hartlev  or  that  of  Pvle 
(Fig.  :]li  a,  h,  r)^  The 
flap  is  now  pricfi  oft  by  in- 
serting bent-ath  the  bone  at 
the  completely  divided  bor- 
(hr  a  bone  elevator,  which 
act  causes  fracture*  at  the 
ho  sal  end  of  the  nndivided 
vitreous  talde.  Expose  the 
dura  by  turniug  down  the 
flap  {Fig.  320),  the  bony 
portion  of  which  is  securely 

held  by  a  hinge  composed  of  integument,  muscle,  and  periotiteum. 

The  Second  Stage  (treatment  of  tlie  middle  meningral  artery). — H«em- 

orrbage  from  the  middle  meniugeal  and  its  branches  often  happens,  and  is 


Flo.  818. — Lines  of  ioeision  in  intracranial 
nuu  recto  my, 


Fru.  ail>,— Muking  ibe  bone*  fliip. 

frequently  very  troubh^sonie.     If  the  anterior  liraneh  happens  tit  run  in  a 
cnnal  instead  of  a  groove  at  the  base  of  the  flap,  it  will  be  almost  surely  torn 
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(Fig.  274).  In  separating  the  dura  from  the  bone  at  the  entrance  to 
the  fossa,  the  main  trunks  may  be  ruptured.  After  exposure  of  the  dura, 
the  vesael  should  be  isolated  and  tied  as  promptly  and  securely  as  possible. 
If  the  vessel  be  torn,  promj/t  prc-ssure  is  applied,  the  vessd  exposed  by  cut- 
ting away  the  bone  and  then  tied  with  silk*  If  the  main  trunk  be  rup- 
tured, and  can  not  be  otherwise  swured,  prompt  pressure,  followed  by  plug- 
ging of  the  foramen  spinosum  with  gauze  for  three  days,  will  permanently 
arrest  the  bleeding  (Keen), 

The  Third  Sia^e  (raising  temporo-gphenoidal  lobe). — Separate  the  dura 
from  tlie  bone  carefully  with  the  fingers;  raise  the  brain  cautiously  with  a 
broad  spatula  from  the  middle  fossa  preparatory  to  exposure  of  the  Gasserian 
ganglion  and  the  second  aud  third  divisions  of  the  nerve*  The  separation 
of  the  dura  is  attended  with  rpiite  free  haemorrhage  in  nearly  every  case,  but 
in  most  instances  patiently  employed  sponge  pressure  will  arrest  it.  Fail- 
ing in  this  the  fossa  is  packed  with  iodoform  gauze  and  the  wound  closed  and 
dressed ;  the  gauze  is  removed  ou  the  third  day  and  the  operation  eompleted. 


Pio.  820*— 1,  2,  3.  Branches  of  fifth  nerve,    4.  The  ganglion. 


Keen  advises  this  course,  and  has  praetice<]  the  introduction  freely  in  three 
separate  instances:  in  one,  a  strip  37  X  ^  inches,  in  another  23  X  -14  inches, 
in  a  third  16  X  ^  inches,  was  introduced,  and  *'  in  each  instance  the  gauze 
renmined  in  place  for  three  days  without  any  material  symptoms." 

The  Fourih  5^a/7f'{ recognition  and  removal  of  ganglion  and  nerves). — It 
is  very  important  at  this  time  that  a  good  light  be  at  hand  (P'ig,  1 1 1  bin  on^er 
1o  enable  the  surgeon  to  act  in  an  exact  and  intelligent  manner.  The  carotid 
artery  and  the  cavernous  sinus  may  each  he  opened,  if  careless,  blind,  or  mis- 
directed attempts  be  practiced  in  removal  of  the  ganglion.  Keen  advises 
that  the  head  rest  on  the  occiput,  and  that  a  side  liglit  Ive  employed,  for  in 
this  position  the  blood  flows  away  from  the  ganglion  instead  of  obscuring  it, 
as  when  tl\e  head  lies  on  the  side.  Arrest  the  hamorrhage  and  hnrnte  the 
nerve  by  either  the  sense  of  sight  or  touch.    The  middle  meningeal  artery 
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as  it  passes  tbrongh  the*  fnramen  spinosuni  lies  from  nnp  fourth  to  one  half 
inch  outside  of  the  foraineii  ovale  which  IraiisiTiits  the  third  ilivision,  aud 
it  is  therefore  a  guidt?  to  this  division.  Lifting  the*  dura  will  cause  two  lines 
of  ti'Tision  of  the  Tuemhrane,  which  will  lead  to  the  foramina  of  exit  of  the 
swond  aud  tliird  divisions  respt^tively.  Ex]>ose  nnd  separate  the  uervis  from 
the  dura;  follow  the  nerves  hackward  to  the  ganglion,  separating  the  uiem- 
linme  from  them,  and  then  from  the  ganglion  itself  hy  lihnit  dlsseetiuji  aud 
traction  of  the  meuilirane.  Isolate  tlie  ganglion  and  the  second  and  tfiird 
divisions  on  all  sides;  seize  the  part  of  the  ganglion  eor responding  to  second 
and  third  divisions  with  lu^mostatic  forceps,  divide  with  scissors  the  second 
and  third  divisions  at  the  foramina,  then  rotate  the  forceps  gently  and  firndy» 
thus  twisting  away  the  ganglion  and  the  divisions,  including  possihly  the 
motor  root. 

The  Fifth  Stage  (elosure  of  the  wound). — After  complete  arrest  of  laem- 
orrhage  and  the  introduction  of  drainage  when  required,  n^turn  the  temporal 
flap  to  its  place  jhkI  conline  it  there  hy  sewing  the  hordcrs  of  the  divided 
periosteum  and  scalp  indepejulently  of  each  other  with  catgut.  Dress 
the  wound  asciitically,  }nit  the  juitient  in  hed,  and  treat  indications  as  they 
arise. 

The  Preiatiiiotis, — In  fasliioning  the  skin  tlip  in  Rose's  n^cthod  avoid 
going  so  deep  as  to  injure  t!ie  hranehes  of  the  seventh  nerve  ur  Stenson's  duet. 
As  the  tendon  of  the  temporal  muscle  is  attached  low*er  on  the  inner  than  on 
tlie  outer  surface  of  the  coronoid  process,  more  difficulty  will  l)e  experienced 
in  its  division  at  the  former  eituation.  The  possession  of  a  strong  ekn:-tric 
light  and  reference  to  a  dry  skull  wdll  help  much,  indeed,  in  the  localization 
and  inspection  of  important  parts.  In  making  the  opening  with  the  tre- 
jihine  at  the  hase  of  the  skull,  it  must  lie  renu^ndjcred  that  the  thickness 
of  the  hone  at  this  situation  is  unequal,  being  thinner  at  the  outer  than  at 
the  inner  margin  of  the  trephine  track.  And,  inasuuich  as  the  instrument 
must  he  applied  to  the  hone  obliquely,  the  division  of  the  outer  part  of  the 
circle  will  he  made  more  ijuickly.  If  these  facts  he  not  hecxled  or  pro- 
portionate care  be  not  exercised,  the  dura  w^ill  surely  be  lacerated  by  the 
instrument. 

The  Complicalions. — Tfemorrhage  is  the  only  complication  of  special 
significance.  The  middle  and  snuill  meningeal  arteries  nuiy  be  injured 
during  a pprrmch  to  the  ganglion,  and  the  cavernous  sinus,  during  its  removal. 
It  has  been  demonstrated  recently  (Taylor)  that  the  foramen  spinosum  is 
sufficiently  far  from  tiie  foramen  ovale  so  that  the  apjiroach  to  the  lattiT  can 
be  safely  made  without  injury  to  the  middle  meningeal  artery  in  a  mnjority 
of  instances,  ITowcver,  in  some  eases  tiie  foramen  spinosum  is  so  nenrly  in 
the  line  of  approach  to  the  foramen  ovale,  that  hEemorrlmge  from  the  mid- 
dle meningeal  is  avoided  only  by  finding,  ligaturing,  and  dividing  this  vessel 
in  advance  of  the  extended  proced un*.  Brisk  haemorrhage  from  the  small 
meningeal  which  passes  tlirough  the  foramen  ovate  is  to  he  expectcKl.  I  f  tlie 
vessel  can  be  seiurtil  in  advance,  well  and  good  :  if  not,  I  hen  ligature  at  the 
time  of  the  bleeding  will  suffice.  Sonu'times  free  luemi»rHiagc  arises  at  the 
time  of  removal  of  the  ganglion,  due,  perhaps,  to  involvement  of  the  sinus. 
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For  tills  reason,  great  pains  ghoiild  be  taken  to  limit  the  manipulations  to  the 
«^anfrlion  alone,  n^  a  deviation  therefrom  may  in\^olvp  a  conti^aious  sinns.  If 
hci'inorrfiag^e  ari^e  from  this  sonrce,  a  taniporiade  of  iodoform  j^aiize  should 
lir  applied  an<I  permitted  to  remain  until  the  bleeding  is  iinally  arrested. 

The  Remarks.— The  right  Bide  is  atfceted  twice  a^  often  as  the  left;  the 
third  division  alone,  ten  times;  second,  six  times;  all  divisions*  twenty-two 
tiiiieH.  The  first  division  is  never  atTeeted  singly  (Tilfany).  If  the  hony 
oi>ening  l)e  too  small,  it  can  he  inerea;*ed  with  a  rongeur  at  will  TitTany  in 
his  "  later  operations  •*  has  omitted  replacement  of  the  hone  fla]),  and  now 
sees  "no  speciid  reason  for  so  doing — i.e.,  rejdaeing  it/'  Evaeiiation  of 
the  eerehro- spinal  fluid  by  limited  incision  of  the  dura,  which  is  closed 
]>romptly  tliereafter,  greatly  faeilitates  the  raising  of  the  hrain  from  the  floor 
of  the  sknlL  An  unosual  depth  of  the  antorior  fossa  and  adhesion  of  the 
dnra  increase  the  dilTieulty  of  the  operation.  The  first  division  of  the  hfth 
nerve  shonhl  nf>t  he  disturbed,  as  this  part  of  [lie  nerve  is  not  affected  singly, 
itowever,  the  second  and  third  divisions  and  the  corresponding  parts  of  the 
ganglion  should  he  completely  removed,  also  the  remairu'ng  part  of  the  gan- 
glion  if  practieaide.  The  saving  of  tlie  motor  braneh  of  the  third  tlivision  is 
Jiot  neeessary^  exeept  both  sides  he  subjected  to  the  operation^  when,  of 
course,  the  muscles  of  mastieation  wonld  be  incapacitated.  Keen  regards  it 
scareely  possible  to  save  this  branch. 

Many  surgeons  use  the  elect ro-niotor  (Fig.  281)  and  Gigli-Haertel  Siiw 
(Fig.  317,  f^  i)  in  making  the  bone  flap,  since  the  ctmeussion  incident  to 
the  nse  of  chisel  and  mallet  is  thus  avoided.  These  saws,  along  with  a  small 
trephine,  jdaeed  at  inierrals,  serve  to  establish  the  size  and  shape  of  bone 
flaps,  which  can  be  made  nearly  square  or  otherwise  modified. 

The  EesnHs. — Lexer  reports  two  hundred  and  one  cases  with  MA  per 
cent  apparently  cured,  with  seventeen  per  cent  mo^talit)^*  Keen  reports 
twenty-two  cases  with  four  deaths  from  TJose's  operation,  and  fifty-one 
cases  with  five  deaths  from  the  Ilartley-Krause  method.  Tiffany  reports 
one  hundred  and  eight  cases  with  a  death  rate  of  twenty-two  and  a  fifth  per 
cent-  Shock  and  sepsis  each  caused  a  third  of  the  death.s.  The  recurrence  of 
pain  more  or  less  severe  after  presumptive  removal  of  the  nerves  happens  in 
four  or  five  per  cent  of  the  eases.  But  recurrence  of  pain  after  *'  known 
removal ''  of  the  ganglion  is  not  yet  recorded  (TifTany). 

The  Sequeh. — Corneal  ulceration  is  a  sequel  of  significance,  and  per- 
haps may  Ije  due  to  too  frcM?  meddling  with  the  first  division  and  the  upper 
part  of  the  ganglion.    Some  atrophy  of  tongue  and  eye  follow  in  many  eases. 

I^>ss  of  sensation  of  the  face  and  meningitis  are  also  sequels  of  this  oper- 
ation. The  former  is  inevitable,  hut  sensation  is  regained  in  an  astonishing 
manner.  The  danger  of  slongbing  of  the  eye  can  he  reduced  to  a  minimum 
by  exclusion  of  light  and  other  forms  of  irritation,  and  the  maintenance  of 
cleanliness  by  stitching  together  the  lids  at  the  center  and  wasldng  l>eneath 
them  from  time  to  time  with  a  warm  boric  acid  solution  for  four  or  five 
days,  followed  hy  their  liberation  and  the  use  of  a  proper  shield  (Keen). 
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The  (livisinn  with  the  nerves  of  the  tubular  meningeal  prolnn^j^atious  that 
gurround  them  exposes  the  meningeal  spaee  to  danger  of  infeetion.  Still, 
if  the  wound  be  aseptie,  little  fc*ar  of  this  eomplication  need  he  entertaioeih 

Doyen's  Method, — Doyen's  method  si'ems  to  oiler  proper  aecesg  to  the 
ganglion  with  k?;s  injury  of  the  hrain,  and  perhaps?  better  observation  tluau 
the  prfX!(Hling  methods.  However,  the  trials  necessary  to  estiiblish  it^  wortli 
are  iaeking.  The  following  exi-ellent  description  of  the  procedure  is  quoted 
from  the  Annals  of  Surgery.  January,  1896: 

"1.  A  sickle-shaiied  incision  is  nmde  through  the  soft  parts  over  the 
temporal  region  (Fig.  315,  c).  The  vertical  portion,  corresponding  to  the 
hanille  of  the  siekks  is  from  five  to  six  centimetres  long  and  is  made  in 
the  space  between  the  external  auditory  meatus  and  the  outer  angle  of 
the  orbit.  This  incision  should  pass  not  more  than  fifteen  niilliuietrt*s  Inf- 
low the  zygomatic  arch,  and  sliould  avoid  as  far  as  possible  the  branches 
of  the  facial  artery  and  nerve. 

'^  2.  RescH-'tion  of  the  zygomatic  arch  close  to  the  condyle^  division  of  the 
comnoid  process,  and  denudation  of  the  temporal  fossa. 

*'  3.  Identiilcation  of  the  iuferior  dental  nerve, winch  divides  two  or  three 
centimetres  lower  down;  ideiitilieatiou  of  the  liogual  nerve.  Both  are  tlien 
divided  and  the  cut  ends  held  by  toothed  forceps.  The  internal  maxillary 
artery  is  ligated  close  to  the  ]»oint  of  origin, 

"  As  soon  as  the  isolation  of  the  trunk  of  the  inferior  maxillary  division 
as  far  as  its  point  of  exit  from  the  foramen  is  assured,  the  skull  is  ojMMied 
by  a  trephine  or  other  suitable  means  at  the  level  of  the  spheno-temj)oral 
suture.  By  means  of  suitable  cutting  forceps  the  greater  wing  of  the 
sphenoid  and  the  sriuamous  portion  of  the  temporal  bones  are  removwi  bit 
by  bit  over  the  entire  area  of  the  lower  portion  of  the  temporal  fossa  ex- 
posed hy  the  pn'vious  resection  of  the  zygomatic  arch. 

"  As  soon  as  the  antero-postcrior  ridge  formed  by  the  union  of  the  verti- 
cal portion  of  tbe  greater  wing  of  the  gphenoid  with  its  base  is  reached, 
the  basal  part  is  attacked,  and  progressively  removed  as  far  as  the  foninien 
ovale.  The  external  seraieircumference  of  this  is  removed  by  the  final  cut 
of  the  forceps.  The  area  of  bone  removed  in  the  course  of  the  operation  is 
shown  in  Figs.  *S2l  and  324. 

"  Tbe  forceps  are  still  attached  to  the  inferior  dental  and  lingual  nerves, 
and  with  their  aid  the  tnmk  of  the  inferior  maxillary  is  raised,  and  the  in- 
trailural  pocket  in  which  the  ganglion  lies  is  opened  from  the  outer  side. 
Traction  can  then  be  made  upon  the  ganglion  itself,  and  with  a  little  care 
its  anterior  and  posterior  aspects  are  exposecl  and  freed  from  attachments. 
The  superior  maxillary  division  is  made  free  in  like  manner  as  far  as  the 
fonxmen  rotundum  where  it  is  divided;  finally,  the  ophthalmic  division  is 
cut  at  the  sphenoidal  fissure. 

"  When,  as  Mas  the  case  in  the  first  patient  upon  whom  Doyen  operated, 
the  superior  maxillary  division  has  previously  been  severed  ben^'uth  the 
orbit,  a  little  u-nsiou  and  manipulation  will  usually  suffice  to  remove  the 
remainder  of  the  nerve. 

**  The  ophthalmic  divigion  is  divided  at  its  entrance  int-o  the  sphenoidal 
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fissure.  By  the  aid  of  a  small  elevator  the  entire  periphery  of  the  ganglion 
is  ("oinplt^tely  freed,  and  made  movable  hy  traction  upon  its  eflVrtnt  nerves, 
which  renders  it  possible  to  expose  the  superior  border  of  the  petrous  portion 
of  the  temporal  l>one  and  the  dural  canal  which  serves  as  a  sheath  for  the 
primary  trunk  of  the  trigeminus  beneath  the  superior  petrosal  sinus.    This 


Pio.  321. — Outline  of  hone  reinoveil  at  side  of  skill L 


last  nerve  trunk  is  isolated  in  it?  turn,  and  then  ilivided  instead  of  the 
ganglion  upon  the  posterior  aspect  of  the  petrous  bone  beneath  tlie  venous 
Bintig, 

"  The  carotid  artery  is  seen  at  tlie  bottom  of  the  wound  protected  by  a 
thin,  ftbrous  slieatb.  It  is  easy  to  avoid  wounding  the  cavernous  sinus,  pro- 
vided the  o|>cratr)r  he  careful  and  skillful/' 

CasMng's  Method.* — Cushing  by  this  method  avoids  the  middle  menin- 
geal arti^ry  wliilc  approactiing  the  ganglion  through  a  comparatively 
straight  rout€%  thus  limiting  the  danger  from  hfeniorrhagc  and  from  manip- 
ulation of  the  brain — i.  e.,  securing  a  maximum  exposure  with  a  mini- 
mum danger  from  cerebral  involvement  and  haemorrhage. 

The  Operati(t}t.—M¥ike  a  horseshoe-shaped  flap,  with  the  base  at  the 
zygoma,  about  4  eentiineters  (1^  inch)  wirle  and  5  centimeters  (2  inches) 
high ;  turn  downward  the  skin  flap  to  just  below  the  zygoma,  tying  the  tem- 
poral vessels  and  exposing  the  corresponding  temporal  fascia  down  to  the 
zygoma;  make  through  the  ti^niporal  fascia  an  incisiotj  concentric  with  and 
just  within  the  border  of  the  skin  incision*  i]QWTi  to  the  middle  of  the  outer 
surface  of  the  zygoma,  then  along  this  surface,  through  the  periosteum  to 
the  opposite  border  of  the  flap;  separate  from  the  zygoma  the  periosteum, 
except  at  the  attachment  of  the  masseter  muscle,  and  sever  tire  bony  arch 
at  the  anterior  and  posterior  extremities  with  saw  or  forceps;  make  an  in- 
cision through  the  temporal  muscle  down  to  the  hone,  concentric  with  the 
preceding  one;  raise  the  divided  muscle  and  turn  it  firmly  downward  along 
with  the  fascia  and  resected  part  of  the  zygoma,  thus  exposing  down  to  the 

*  Jour,  Amer,  iled.  Ass'n,  April  18,  1900, 
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zygamatic  ridge  (infra-temporal  crest)  the  lower  portion  of  the  temporal 
fo!?sa;  fnako  an  «ipfiiin^  about  3  eentimotors  (1|  iiidi)  in  iliaiiieter — lim- 
ited below  and  pprhaps  involving  the  zygomatic  erest — through  the  most 
prominent  portion  of  the  wing  of  the  sphenoid  down  upon  the  diira  with 

trephine,  inaHet  and  gouge,  and 
roiig(  ur,  thus  revealing  the  dura 
and  the  meningeal  artery  as  it 
erosses  the  opening;  expose  the 
upper  snrfaee  of  the  ganglion 
and  its  hranehes.  espeeially  ( Fig. 
323)  the  sensory  root  by,  1, 
raii^ing  from  the  base  of  the  mid- 
dle fnssa  the  dura,  haek  to  the 
forauirn  ovale  hy.  w\  careful  hlunt 
disseetion  of  the  dura  from  alx>nt 
the  oval  and  round  foramina 
and  tlie  space  hchveeo  hy,  3, 
s]>litting  the  edge  of  the  dural 
envelope  encasing  the  ganglion 
and  its  peripheral  hranches,  rais- 
ing up  the  superior  covering  if 
these  structures,  perruiitiiig  them 
to  remain  undisturbed  on  the 
underlying  part  of  the  envelope; 
liberate  the  ganglion,  its  ante- 
rior branches  and  its  sensory 
root  from  the  underlying  connec- 
tions by,  1,  liberating  by  bhint 
dissection  the  second  and  third 
branches  and  the  ganglion  hy,  2, 
freeing  the  superior  (Fig.  3*24) 
and  internal  l)orders  of  the  sen- 
sory root  and  the  first  anterior  liranch  by  similar  means  by,  3,  grasping 
with  hsemostatic  forceps  the  ganglion  at  the  trigeminal  root,  followed  by 
cutting  with  scissors  the  prri[»heral  branches  just  befori^  their  escape  from 
the  skulU  linally  the  evulsion  of  tlie  sensory  root  with  the  attached  forceps 
and  the  removal  of  the  entire  mass. 

After  arrest  of  hiemorrhage  and  thorough  cleansing  of  the  wound 
restore  the  superficial  tissues  to  their  respective  places,  stitching  each  in 
turn  to  corresponding  stnictures,  including  the  z^^gonni,  cover  the  eye  with 
rubber  protective,  dress  the  wound  in  the  usual  manner,  carefully  avoiding 
pressure  upiin  the  eye. 

The  Ermarks, — It  is  \cTy  important  to  hetxl  the  fact  that  the  opening 
into  the  skull  is  sutlieiently  low  to  permit  of  the  elevation  of  the  dura 
and  of  approach  to  the  ganglion  beneath  the  meningeal  artery,  thus  avoid- 
ing the  danger  of  haemorrhage  so  often  attendant  on  the  approach  from 
al>ove.     I'ara  lysis  of  the  corresponding  occi  pi  to- frontal  is  muscle  is  a  com- 


Fio.  322. — Outline  of  tjone  rcraov€?d  at  baae 
of  the  skulL 
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ition  s{'<|Ui"I,  TIk'  firm  attachment  of  the  inasseter  suggests  the  preserva- 
tion rut  her  tluiii  tht-  renioval  of  tho  restclcd  ;^yg^oiiia.  The  small  size  of  the 
opening,  its  enniparatively  ohseiire  and  ])roteeteil  situation,  renders  a  bony 
tlap  of  no  special  benefit.  The  bone  at  the  upper  part  of  the  area  of 
approach  is  thin  and  should  1>e  attacked  with  caution,  to  avoid  injury,  espe- 
cially of  the  meningeal  artery,  which  passes  immediately  beneath.  The 
thickest  portion  is  ]>elow,  and  can  be  removed  with  the  rongeur.  Fragments 
of  bone  should  be  carefully  excluded  from  the  wound,  as  they  may  cause 
much  trouble.  The  ganglion  should  not  l>e  liberated  until  after  the  superior 
(ovoring  is  raisrt!  and  the  brimches  are  exposed  and  Hlterated,  thus  post- 
j>oning  the  bleeding  that  st>  often  attends  the  elevation  of  the  ganglion,  also 
facilitating  the  uncovering  of  the  ganglion  and  the  elevation  itself.    The  litj- 


FiG.  323.^ — Iritriicminul  nrnn  ctomy,  CiisbinK*s  method.    The  exfjosure  of  the  gat]g]ion, 

eration  and  extraction  of  the  ganglion  and  its  connections  are  dinicult,  and 
are  greatly  facilitated  by  preliminary  training  on  the  dead  body.  Only 
experience  can  practically  adjust  the  degree  of  force  needed  to  safely  ac- 
conipli?^h  the  pur]HTse.  Manipnhdion  at  the  foramen  ovnle.  iujury  of  tlie 
cavernous  sinus  in  freeing  the  first  division  and  the  ganglion,  and  injury 
from  attendant  mishaps,  each  causa^i  a  haemorrhage  more  or  less  severe,  but 
which  usually  yields  to  gauze  pressure  of  n  few  moments'  duration.  The 
sixth  nerve  is  frequently  injured  in  isolating  tlte  ophthalmic  division,  and 
the  s^Tupathetic  always  tjeeause  of  its  direct  and  indirect  connection  with 
the  ganglion  itself.  JTowever,  the  effects  of  tliese  injuries  may  soon  subside. 
The  FirsHlis, — The  foUowing  communication  to  me  from  Dr.  Gushing, 
written  ]\rarc!i  1*.  ll)t>4,  explains  itself:  *'  I  have  personally  bad  twenty  cases, 
one  of  which  did  not  survive  the  operation;  the  fatal  result,  however,  being 
explainable  on  grounds  other  than  the  craniotomy  itself.     The  operation 
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should  be  conducted  between  the  two  fixed  points  of  the  meningeal,  which 
should  not  be  injured  either  at  the  foramen  Bpinosuni  or  at  the  sulcus 
arterio&is.     In  addition  to  the  twenty  cases  of  my  own,  1  know  of  about 
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Fro.  324.— -Intracranial  MPureolmu  > ,  i   ..-..liij^  - u  .,;.    The  libc»mting  of  the  ganglion. 

a.  The  iiuddle  nieiiitiK*vil  artery,  b.  The  size  of  oT>eni live  opening,  c.  The  abducent 
TH-rve.  ti  The  opt»fiing  in  skulL  e*  The  miiidle  meningeal  artery.  /.  The  aemi- 
lunur  ganglion,    tj.  The  retlecteil  dura,    A.  The  dum  prcjpria  of  gangUom 

thirty  more,  in  which  ouly  one  or  tAi*o  deaths  occurred.  The  method 
applies,  of  coursi%  only  to  the  approach.  Tlie  treatnicnt  of  the  ganglion 
itself  is  or  should  Ik;  the  same  in  all  methwls.  I  have  always  endeavored 
to  remove  the  ganglion  in  its  entiret}'  and  have  succeeded  in  about  80 
per  cent,  nf  the  eMl^es.*'* 

Abbe*s  Method.* — ^lake  a  vertical  incision  through  the  soft  parts  of  the 
temporal  region  down  to  the  bone  upon  the  middle  of  the  zygoma;  draw  the 
licvrtiers  of  the  wound  apart  by  retractors,  exposing  tlu^  i^phenoid  l)one;  make 
an  ofKming  an  ineh  and  a  half  in  diameter  through  the  hone,  disclosing  the 
dura;  raise  the  dura  froru  the  middle  fossa*  revealing  the  second  and  third 
divisions  of  the  nen'c;  gra«p  each  nerve  trunk  with  an  artery  clamp  cIomj 
to  its  foramen  nf  exit  and  divide  it  with  scT^'?ors:  cut  off  with  sciflsorft,  or 
avulse  tlie  liranehej^  from  the  ganglion  hy  mean.s  of  the  forceps  already 
clojttil  in  place;  arrest  lucniorrhage  hy  packing,  and  then  place  over  the 
forafuina  of  exit  of  t!»ese  nerve^a  a  sterilized  fuece  of  gutta-percha  tissue 
an  inch  and  a  half  long  and  threi^  fourths  of  an  inch  wide;  press  carefully 
into  place  this  tis^^ue  with  imltjform  gauze,  leaving  the  gauze  in  place  for 
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a  few  momentv^,  then  withdraw  it,  permitting  the  ganglion  to  rest  upon  the 
gutta-percha  tissue;  close  the  wound  by  deep  stitches  in  (lie  usual  manner, 
providing  drainage  for  a  short  time  to  f^iecure  dry  healing. 

Thf"  Rf  marks. — Abhe  rejinrtj?  several  eases  of  his  own  showing  excellent 
primary  resnUs,  all  of  which  are  enred,  the  extremes  being  six  years?  and 
six  months  respectively.  If  this  method  of  practice  should  prove  equally 
as  etiicierit  as  those  of  greater  severity,  then,  indeed,  will  rtiueh  liave  been 
accomplished.  However,  since  there  are  reasons  inviting  doubt  in  tins 
regard,  further  experience  is  i|uite  essential  for  final  determination. 

The  Spiller  and  Frazer  Method.*— This  method  essentially  consists  in 
substituting  division  of  the  sensory  root  of  the  ganglion  im'  other  methods 
of  praetice.  Should  the  outcome  show  that  failure  of  regeneration  of  the 
divided  or  resected  nerve  prevents  the  return  of  the  affliction,  then,  indeed, 
Thrill  tiie  technique  be  simplified  and  the  dangers  and  sec^uels  correspond- 
ingly lessenett.  The  technique  of  approach  to  tlie  special  operation  held  in 
tliis  instance  need  not  essentially  ditler  from  others  already  described, 

Horsley's  Intradural  Operation  of  division  of  the  nerve  at  the  base  of 
the  skull  through  tin  opening  into  the  middle  fossa  made  in  tlie  temporal 
region  is  a  bold  eonaqitinn,  which,  however,  appears  to  be  needlessly  dan- 
gerous for  the  purp<»se  and  even  imnecessary,  in  view  of  tlie  results  and  the 
increased  thoroughness  of  removal  \\\  the  extradural  methods. 

The  Facial  Nerve, — The  facial  nerve  is  expose<l  for  the  purpose  of 
stretching  to  arrest  spasm  of  the  muscles  supplied  by  it,  and  also  it  is  bared 
not  infrecpiently  in  some  part  of  its  course  at  the  outset  of  an  operation 
contiguous  to  the  nerve,  to  avoid  the  effects  of  unnecessary  injury  of  the 
trunk  or  the  larger  tiranches  at  that  time.  Thp  bony  guidrti  to  the  nerve 
are  the  mastoid  process,  the  zygoma,  and  the  angle  of  the  lower  jaw\  The 
insertions  t>f  the  sterno-mastoid,  the  digastric,  and  the  prevertel^ral  muscles 
can  be  classed  as  the  muscular  guides.  A  point  about  midway  between  the 
angle  of  the  jaw  and  the  zygomatic  arch  indicates  the  situation  of  the  nerve 
as  it  passes  forward  from  the  foramen  of  exit.  The  nerve  can  be  exposed 
through  an  incision  made  behind  (Baum)  (Fig.  314)  or  in  front  ( Hueter) 
of  the  pinna.    The  former  method  is  the  better  one. 

H(i urn's  OperaiuitK — Begin  the  primary  incision  just  behind  the  pinna 
and  on  a  level  with  the  external  auditory  meatus,  carry  it  downward  and 
forw^ard  to  nearly  the  angle  of  the  jaw,  passing  immediately  below  the 
lolnile,  and  curve  it  upward  sliglitly  at  this  point.  Divide  the  superficial 
and  parotid  fasciip;  expose  the  posterior  lx>rder  of  ihe  parotid  gland  and 
the  anterior  border  of  the  tendinous  fibers  of  insertion  of  tbe  sterno-mastoid 
muscle,  and  draw  these  structures  apart  with  hooks.  Expose  carefully  the 
anterior  border  of  t!ie  irmstoid  process,  and  at  a  point  about  one  third  of 
an  incli  in  front  of  the  center  of  this  border  the  nerve  is  found  at  a  point 
about  half  an  inch  from  the  foramen  of  exit.  The  origin  of  the  digtistric 
muscle  is  seen  close  at  hand,  posteriorly^  The  nerve  is  then  caught  up 
and  stretched  by  means  of  a  blunt  hook  with  a  force  equal  in  wxnglit  to 
five  or  six  pounds. 

♦  University  of  Pennsylvania  Med,  Bull.,  Dec,,  1901, 
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The  Comments, — The  npomtioii  is  nasyiii  tlnosenf  spare*  clevdopnu^ntjmt 
in  ilet^hy  and  niust  uliir  siibjocts  it  is  ofttTi  acroinplisluHl  only  with  consider- 
able difficulty-  After  the  exposure  and  clearing  of  the  space  between  tln^ 
gland  and  the  inRTtion  (if  the  stenia-nuisloid,  the  umploxmiont  of  electricity 


F^  ttdiV^The  jvpair  ot  focitU  uvrw  by  tue^iiis  uf  spinal  mxvamity  nerve. 


OPERATIONS  ON  THE  NERVOUS  SYSTEM. 


Flu.  •J.iG. — lustruraeots  enjj»]rtye<l  in  Liitniit't'loiriy. 

a,  h.  Scalpels,    c,  d,  e,  f.  Retractors,    ff.  Roiigiiur.    h,  Ui«jli-lliturtel  saw.    i.  Bone  el^ 
vat  or.    y.  Periostootome.    k.  Sequw^^trum  forceps.    /.  Keeifs  bone-gnawing  forceps. 
m.  Listcpii'a  bone-culting'  forceps.     Fore i pressure  and  ligatures  iu  ubundauoe,  drairj- 
agia  iigentSp  etc.,  aro  needed, 
22 
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by  means  of  a  wet  sponge  to  the  factj  and  a  fine  wire  electrode  in  the  course 
of  the  nerve  will  promj>tly  deitiuristrate  the  situation  of  tlie  nervej  and  thus 
avoid  unneeessary  delay  and  injury  of  tlie  tissues  (Keen).  The  irritating  of 
the  nerve  in  the  wound  with  a  prolje  will  likewise  cause  diagnostic  mani- 
festations of  its  pregence  there.  If  the  nerve  he  seize<l  too  far  down,  the 
fibers  of  the  posterior  auricular  and  styloid  branches  will  escape  the  full 
elTeet  of  the  stretching,  therefore  the  trunk  should  bo  followed  upward  and 
stretched  at  a  point  above  the  origin  of  these  hranches.  A  strong  light, 
good  retractors,  and  vigorous  sponging  greatly  facilitate  the  securing  of 
the  nerve. 

The  Results,' — Temporary  relief  is  secured  promptly ;  but  since  the  func- 
tion of  the  nerve  is  restored  in  from  a  few  days  (seven)  to  twelve  months 
in  the  majority  of  cases,  a  satisfactory  cure  can  not  be  promised.  However, 
as  a  number  of  cases  have  been  relieved  for  a  year  or  more,  the  outlook  can 
be  regarded  as  justifying  forllier  nttefUfpty  in  this  direction. 

Facial  Paralysis*  Ertrarcerebral  Origin^  Operation  for  (Gushing).* — 
In  this  operation  the  facial  is  repaired  at  the  expense  of  the  spinal  accessory 
in  the  followin/^  manner:  ExjMjse  each  nerve  by  the  methods  already  de- 
scribed (pages  307,  31 SJ)  a  sufficient  length  to  pemxit  of  unrestrained  con- 
tact of  the  divided  extremities;  omit  dividing  either  nerve  until  both  are 
suitably  prepared  for  final  transfer  and  union;  pass  a  delicate  silk  traction 
suture  through  the  periueural  sheath  of  the  selected  portion  of  each  nerve, 
close  to  the  point  of  proposed  division;  sever  in  turn  and  carefully  raise, 
aided  by  the  traction  sutures,  each  nerve  for  the  requisite  length  from  their 
respective  beds,  preserving  their  perineural  connective  tissue;  unite  witliout 
tension  the  apposed  ends  of  the  divided  nerves  at  those  points  by  means 
of  curved  inttistina!  needles  armed  with  delicate  threads  of  split  silk  (Fig, 
325);  arrest  all  oozing,  unite  the  borders  of  tlie  wounds  carefully  and  apply 
moderate  pressure  to  the  surface;  dress  and  care  for  the  wounds  with  the 
greatest  degree  of  caution. 

The  delicacy  of  this  operation  in  all  essential  details  is  of  such  an  im- 
portiint  character  as  to  preempt  a  full  and  unstinted  outlay  of  the  precau- 
tionary minutiip.  The  great  aim  to  be  aehhned  and  the  gloom  of  disappoint- 
ment  that  would  attend  defeat  in  sueli  cases  as  thesis  is  a  matter  of  prime 
significance.  The  presence  of  infection  in  the  wound  or  the  employment 
of  a  too  vigorous  or  thonghtless  teehnic  might  easily  result  in  defeating  the 
purpose,  leaving  the  parts  involved  less  suited  for  surgical  etTort  than 
before  the  attempt.  In  instances  of  successful  union  of  the  transferred 
]>art8  the  function  of  the  impaired  nerve  is  restored  gradually  and  only 
after  considerable  time.  Stimulating  the  transferred  nerve  ciiuses  gro- 
teH(jue  and  unmeaning  facial  movements,  which,  although  active  at  first, 
progressively  diminish  and  finally  cease  entirely,  or  at  least  are  a  source  of 
no  annoyance.  These  facts  suggest  that  the  nerve  selected  for  the  purpose 
of  repairing  of  function  be  one  where  normal  combined  function  may  be 
depleted  without  sigual  loss  of  power  of  the  part  supplied,  also  where  trans-  | 
ferred  influence  will  cause  a  minimum  degree  of  disfigurement  of  facial 

♦  Annuls  of  Surgery,  Mny,  1908. 
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expression.     It  scvrniJ  tn  us  wise  that  t\w  patient  or  thr  frionds  be  nmde 
awaru  of  ihv  rtlcrt  of  the  opemtiuii  ni  the  out!5<_t. 

The  Remarks. — (Hlier  eontij^yous  motor  nervcg  may  Ug  utilized  for  the 
purpose,  as  the  hypoglosj^al  (Frazer*)  and  spinal  The  aceeasory  nerve* 
enters  the  mastoid  miisele  almut  two  inehes  helow  tlie  tip  of  the  mastoid 
prows?.  The  division  of  the  nerve  at  the  point  of  entering  the  muscle 
should  afford  sntfieient  of  its  structure  for  transphuitation.  The  usual 
muscular  ehanires  ineident  to  division  of  the  aeeessory  nerve  follow  here, 
hut  are  of  minor  importance  compared  to  the  inflict irui  of  the  face  calling 
for  remedy.  Some  time  is  required  for  the  ahatement  of  the  associated 
movements  incident  to  stimulation  of  the  transferred  nerva 


OPERATIOXS   OK    THE    SPINAL    CORD    AND   SPINAL    NERVES, 

Inasmuch  as  approach  to  the  spinal  cord  for  the  removal  of  agents  or 
conditions  that  impair  or  annul  its  functions  requires  the  displacement  or 
removal  of  superimposed  tissues  at  the  seat  of  involvement,  and  since  the 
character  of  these  tissues  is  substantially  similar  throughout  the  entire  course 
of  the  cord,  the  explorative  ojierative  procedure  differs  in  no  essential  re- 
spect at  the  various  parts  of  the  spine. 

Laminectomy. — The  operation  of  laminectomy  is  one  of  comparatively 
modern  birth,  and  as  yet  of  a  limited  application.  It  ie  employed  to  relieve 
t!ie  spinal  cord  of  otherwise  irremediable  pressure.  The  dangers  of  the  opera- 
tion are  pronouueed,  and  all  available  measures  should  be  employed  to  fore- 
stall and  counteract  their  occurrence.  Sepsis,  hiemorrhuge,  shock,  and  im- 
paired respiratory  force  are  each  of  decided  significance,  and  if  perchance 
they  be  combined  in  an  individual  case,  the  outcome  is  scarcely  a  matter  of 
conjecture.  White  these  dangers  are  not  enumerated  here  in  the  order  of 
probable  occurrence,  still  the  enumeration  is  one  of  logical  sequence  in  the 
forethought  of  prevention. 

iVf;?flts,— Thorough  antiseptic  preparation  of  the  patient  and  of  the  de- 
tails of  the  procedure  will  prevent  infection,  if  it  hag  not  already  happened 
na  the  result  of  the  injury,  or  haft  been  invited  by  the  oversights  and  acei- 
dents  of  subsequent  treatment  Considerate  treatment  of  the  tissues  during 
the  operation,  ami  intelligent  drainage  and  dressing  subsequent  to  the  act, 
are  verv  important  factors  in  this  respect 

II(Bmorrfi(iife.--The  luemorrhage  is  free  and  often  persistent,  on  account 
of  the  size  and  great  number  of  the  vessels  involved  in  the  procedure. 
However,  the  prompt  use  of  forceps  and  the  liberal  employment  of  hot  water 
and  sponge  pressure  robs  this  danger  of  grave  significance. 

Shock'.— The  mutilation  of  the  parts  and  the  loss  of  blood  attendant  on 
the  operation,  combined  with  the  mentiil  and  physical  depression  resulting 
from  the  original  injury,  should  not  be  underestimated  or  considered 
lightly.  When  circumstances  will  permit,  the  patient  should  be  prepared 
for  the  operation  with  due  consideration  to  mental  and  pliysical  complaisance, 
and  the  need  of  heart  tonics.  Physical  warmth  as  provided  by  an  abundance 
of  hot-water  bottles  and  woolen  blankets  should  be  employed.     All  unneceB- 

♦  lVH-;res8ive  Medicine,  March  1,  1^04, 
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flary  exposure  of  the  body  or  limbs  should  be  avoided  with  sedulous  csare 
during  operation, 

Impairmeni  of  Respiratory  Farce. — The  impairment  of  the  auxiliary 
forces  of  respiration  dependent  on  interference  of  the  functions  of  the  spinal 
cord,  together  with  the  impediment  to  breathing  incident  to  necessary  ab- 
dominal decubitus  of  the  patient,  incite  not  infrequently  troubksome  and 
even  dangerous  respiratory  manifestations*  Therefore  the  patient  should  be 
so  placetl  and  supported  as  to  interfere  as  little  as  possible  with  the  respira- 
tory forces,  the  head  being  placed  over  the  end  of  the  table  to  meet  the  re- 
qnirements  of  the  anaesthetist. 

The  Operaiinn  of  Laniinedomy. — Make  an  incision  in  the  median  line 
four  or  more  inches  in  length  down  ujion  the  apices  of  the  spinous  proceesea  < 
of  the  vertebra?,  the  center  of  the  incision  corresponding  to  the  seat  of  the 
disease  or  injury.  Separate  the  tii?sues  at  one  side  from  the  spinous  pro- 
cesses and  laminae  of  the  vertebrte  by  carefully  directed  incisions  made  with 
a  knife,  drawing  the  structures  aside  with  broad,  thin  retractors  as  soon  aa 
severed  from  their  eonnections,  thus  exposing  completely  the  posterior  bony 
wall  of  the  spinal  canaL  Arrest  Inemorrhage  by  forcipressure  and  packing 
with  sponges  saturated  with  hot  water,  witlulraw  the  retractors,  and  allow 
the  tissues  to  return  toward  the  median  line*  Having  treated  the  opposite 
side  in  a  similar  manner,  again  expose  the  primary  wouud  to  the  fullest  ex- 
tent, and  with  a  raspatory  scrape  oil  and  remove  the  muscular  tissue  remain- 
ing attached  to  the  bones.  Repack  the  wound,  and  repeat  this  procedure 
upon  the  opposite  side  (Fig.  327).  Draw  aside  the  tissues  from  the  median 
line,  and  divide  the  suprasspinous  and  infras?pioous  ligaments  with  a  scalpel, 
carefully  avoiding  the  membranes  of  the  cord;  gnaw  away  successively  the 
spinous  process  and  lamina  of  one  or  more  vertebne  with  the  rongeur  forceps 
or  remove  with  the  Gigli-IIaerkd  saw  sufficiently  to  admit  to  the  spinal 
canal  the  laminectomy  forceps,  with  which  the  lamina^  are  divided,  and  when 
removed  the  contents  of  the  spinal  canal  arc  exposed  to  view  (Fig*  3:^8). 
A  sharp  hiemorrbage  often  arises  from  the  superficial  plexus  of  veins  at 
this  time,  but  it  is  arrested  exisily  by  sponge  pressure  and  hot  water.  Lying 
beneath  the  arches  of  the  vertebra;  and  upon  the  dura  there  is  a  consider- 
able amount  of  closely  woven  connective  tissue,  supporting  in  its  meshes  a 
troublesome  plexus  of  veins.  This  tissue  is  carefully  divided  in  the  median 
line  down  upon  the  dura,  bleeding  being  arrested  in  the  usual  manner,  as  it 
occurs. 

The  ExaminaiiQu  of  the  Contents  of  the  Canal, — A  posterior  concavity  of 
the  spine  should  be  established  by  a  pad  placed  at  either  extremity  of  the 
trunk  (Chipault)  before  examination  is  commeneed.  A  bluish  dura  indi- 
cates the  presence  of  blood,  and  a  yellowish  of  pus  beneath  it;  increased 
tension  and  firmness  denote  tumor;  absence  of  pulsation  indicatea  interfer- 
ence with  the  subdural  space  by  adhesions,  pressure,  et(3.  After  exposure  of 
the  contents  of  the  spinal  canal,  and  before  opening  the  dura,  a  careful  scru- 
tiny of  the  bony  outline  of  the  canal  should  be  made  at  the  various  aspects^ 
to  detect  the  presence  of  any  encroachment  of  bono  or  disetised  products  in 
a  degree  that  causes  symptomatic  pressure  of  the  cord.     lu  fracture  of  tho 


OPERATIOXS  ON  THE  NERVOUS  SYSTEM, 


313 


spine  and  in  Pott's  diecase  this  step  is  of  ob%dous  importance,  since  it  may 
be  possible  to  remedy  the  impin^^ement  withont  division  of  the  luemljranes. 
To  obviate  the  danger  of  infection  diseased  ]>rodiicts  sliouhi  be  scraped 
away  with  a  small  spoon^  aide<]  by  a  gentle  stream  of  hot  sterilized  water. 
The  coiTection  of  the  bony  tresspass  is  not  so  easily  made,  owing  to  the 
greater  necessity  of  drawing  the  eontenti^  of  the  canal  npward,  out  of  tlic 
way  of  the  Instrumental  manipulations  necessary  for  the  removal  of  the  pro- 
jecting bone.  To  meet  this  indication  properly,  it  may  be  necessary  to  sever 
the  roots  of  one  or  more  of  the  spinal  nerves  at  one  side  of  the  canal.  The 
offending  bone  structure  is  cut  off  at  a  proper  line  (Fig.  329)  with  sharp- 
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Flo.  827, — Exposure  <if  peisterior  structures 
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Pio,  32^. — Spinal  cord  exposed. 


curved  chisels,  or  dug  away  with  suitable  scoops.  After  proper  alignment  of 
the  bony  snrface  and  thorough  cleansing  of  the  parts,  the  divided  roots  of 
the  nerves  are  united  with  sutures,  and  then,  if  advisable,  the  dura  is  opened. 
The  Opening  of  the  Dura. — In  the  majority  of  instances  it  is  advisable  to 
open  this  membrane  to  be  assured  of  the  condition  of  the  cord.  However, 
the  principles  relating  to  removal  of  depressing  agents  of  the  brain  ran  be 
applied  with  satis^fiictory  outcome  to  the  cord.  The  dura  may  be  opened  at 
the  median  line  with  forceps  and  scalpel  for  a  sullieieut  distance  to  permit  the 
examination  of  its  contents.  The  subdural  space  is  explored  carefully  in  all 
directions  witli  a  bent  silver  probe,  to  determine  the  presence  of  disease  or 
injury.  Tumors  are  removed  if  not  intiltratiug,  and  bony  irregularities,  spic* 
ulae,  and  diseased  products  are  similarly  treated.  All  efforts  to  repair  the 
cord  itself  have  as  yet  proved  futile.  Whether  or  not  the  theca  shonld  be 
sutured  after  treatment  of  the  contents  de|>euds  not  a  little  on  the  nature 
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and  extent  of  the  disease  and  the  character  of  the  products  disclosed.  In 
some  instances  of  large  tumors  both  ilorsley  and  Keen  omitted  the  closure. 
If  infecting  agencies  be  already  present  within  the  membranes,  closure  of 
the  dural  incision  should  be  omitted  ant]  suitable  drainage  be  established  in- 
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Pio,  8^.— Removal  of  bo«e  pressurtv 

stead.  The  liability  to  fistulous  formation,  which  may  happen  in  any  event 
is  increased  with  non -sewing  of  the  membranes,  and  this  occurrence  invites 
infection  and  is  often  of  perplexing  duration.  The  escape  of  cerebro-spiiial 
fluid  in  euch  cases  is  often  excessive  and  dangerous,  but  not  so  much  on 
account  of  the  loss  of  fluid  as  of  the  irritation  and  annoyance  imposed, 
and  the  increased  liability  of  infection-  A  flue  needle  armed  with  silk  or 
catgut  is  used  for  suturing.  If  a  coarse  one  be  employed,  the  punctures 
may  permit  the  escape  of  the  fluid,  and  thus  invite  fistulous  formation,  de- 
layed union,  and  consequent  infection.  Employ  deep  drainage  for  a  day  or 
two,  and  longer  if  advisable;  unite  the  deeper  layers  of  muscles  with  buried 
catgut  sutures,  close  the  integumentary  wound  wuth  silkworm  gut,  apply 
abundant  antiseptic  dressings,  i\x  them  with  a  firmly  applied  binder,  and 
place  the  patient  on  the  back.  He  move  the  dressings  in  twenty- four  hours, 
or  sooner  if  soiled.  Thereafter  renew  ihem  witli  aseptic  care  as  often  as 
is  consistent  with  the  comfort  and  security  of  the  patient. 

7' he  Osieoplastic  Flap. — The  making  of  an  osteoplastic  flap  is  preferred 
by  some  surgeons,  with  the  view  of  securing  greater  solidity  of  the  spine 
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after  recoYcry.  There  appeiirs  to  be  as  ^^et  no  good  reason  for  this  propo- 
sition, except  perhaps  in  case  of  Pott's  distmse,  in  which  the  hodies  of  the 
vertebrae  are  not  sufficiently  solidified  to  properly  support  the  trunk  in  the 
absence  of  excised  lamina?  and  spinous  processes.  However^  it  is  deemed 
proper  to  say,  even  in  tliis  connection,  tliat  a  flap  of  this  kind,  when  employed 
in  stationary  or  advancing  Pott's  digeiisej  can  scarcely  he  expected  to  unite 
at  the  bony  points;  and  it  will,  moreover,  be  illy  litted  to  meet  the  demands 
of  drainage  and  the  preveiition  of  infection,  to  say  nothing  of  the  greater 
operative  dangers  attending  it^  formation.  The  osteoplastic  flap  is  quadri- 
lateral, attached  above,  and  includes  the  lamina?  or  spinous  processes  which 
are  cut  away  and  turned  upward  a  long  with  it  ( Fig,  330) ,    The  const  ruction 
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lie  flap. 


of  the  flap  is  difficult  and  tedious,  and  necessarily  attended  with  a  greater 
loss  of  blood  than  is  the  former  method.  If  the  latter  he  employed,  the 
lionj  asperities  should  be  removed  heforc  replacement,  and  the  osseous 
fragments  sutured  in  place,  if  possible,  before  final  union  of  the  soft  parts 
is  made. 
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The  Eesult.^, — Of  270  canes  reportwl  by  (itinet,  53  riH?overed,  Chipault 
analyzed  KiU  case^,  with  tlxe  following  results:  20  were  cured,  33  improved, 
22  unimproved,  65  died,  and  in  20  the  results  are  unknown.  The  death  rate 
of  hiniinettomy  for  Tott's  dist'ase  is  about  forty  per  cent. 

Spinal  Meniiigeal  Drainaga.— The  draining  away  of  the  eerebro-spinal 
fluid  with  a  small  trocar  inserted  between  the  lamina  of  the  cerrical  op 
lumbar  vertebra.%  or  at  the  sejit  of  a  primary  laniinuctoniy,  for  the  relief 
of  pressure  in  cerebral  disease,  has  of  late  bwii  practice*!  to  a  considerable 
extent.    The  lumbar  region  is  the  one  commonly  selected  for  the  purpose. 

The  Anatomifal  PoitfLs\ — As  the  spaces  immediately  connected  with  the 
lamina  of  the  fourth  lumbar  vertebne  are  the  ones  through  which  the  pro- 
cedure is  commonly  conductc**!,  it  will  not  be  amiss  to  direct  attention  to 
certain  anatomical  facts  concerned  hi  the  operation  at  tliese  points.  In 
infants  these  si>aces  have  a  transverse  diameter  of  about  three  (juarters  of 
an  inch  and  a  vertical  of  about  half  an  inch,  the  latter  being  increased  by 
Jlexion  of  the  spine,    Tiie  refjuisite  depth  of  the  puncture  is  about  four  iifths 

of  an  inch  in  infants;  in 
adults  it  is  twice  that  dis- 
tance. The  Inmbo-sacral 
space  being  the  larger,  and 
farthe>it  removed  from  the 
spinal  nerves,  is  recom- 
mended as  a  suitable  place 
for  puncture  (Ghipault)* 
The  Operation, — Ad- 
minister an  ann?sthetie; 
place  the  patient  in  the  sit* 
ting  posture  with  the  body 
slightly  flexed ;  make  a 
short  incision  down  to  the 
bone  at  the  point  through 
which  the  puncture  is  to 
be  made,  and  introduce 
the  trocar  slowly  and  con- 
tinuously into  the  spinal 
canal  (Fig,  331),  Varions 
directions  are  given  to  the 
trocar,  as,  forw^ard  toward  the  median  line,  A  (Quincke),  upward  and  for- 
ward between  and  along  the  course  of  the  spinous  proeesseii,  /?  (Marfan), 
and  upward  and  forward  through  the  lumbo-sacral  space  at  eitlier  side  of 
the  spinous  j}roc*es,s,  C  (Oliipault),  D  (Tuf!ier), 

Parkin's  Operation  f  Fig,  332), — Parkin  proposed,  in  lieu  of  spinal  punc- 
ture, to  enter  the  basal  suharachnoidan  space  by  trephining  the  occipital 
bone  (c)  at  a  point  low  enough  to  permit  tapping  of  the  subarachnoid  space 
(a,  h)  under  the  cerebellum.  The  comparative  success  thus  far  attained  by 
Parkin  certainly  encourages  continued  effort  in  this  dinx'tion. 
The  Results. — Five  cases  are  reported,  with  thrc*e  recoveries* 


Pio,  881.— The  different  directions  of  introducing  a 
trocar  in  spinal  dminage.  A.  Quincke's.  B.  Mar- 
fun's.    C.  Chipault's,    D.  TufTler's, 
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Fm.  333.^ — The  opening  in  the  skull  in  Parlfin's 
oj>eralion. 


The  curative  effects  of  spinal  drainage  are  imt  of  a  roagmiring  char- 
acter. However,  amelioration  of  the  syniptome;  freqiicTitly  follow*?,  whieli 
of  itself  is  eoiiiforting,  and  may  oiler  the  way  to  the  only  chance  for  re- 
covery. The  importance  ha  a  diagnostic  measure  appears  to  rest  on 
a  substantial  foondation. 
The  operation  alone  pre- 
sents no  especial  dangers 
if  cautiously  and  aseptic- 
ally  performed. 

Spina  Bifida,  —  Spina 
bifida  is  a  out  infrequent 
defect,  since  it  is  noted  in 
one  in  about  eight  hun- 
dred births.  It  may  ap- 
pear at  any  portion  of  the 
vertebral  colunin.but  most 
frequently  in  the  lumlio- 
Bacral  region.  The  defect 
may  involve  one  or  more 
of  the  lamina>,  and  rarely, 
indeed,  even  the  body  of 
a  vertebra  itself.  Three  varieties  of  arrangement  of  the  tissues  involved 
are  noted,  viz.:  1»  in  which  the  membranes  alone  protrude  (meningocele); 
2,  in  which  both  the  meml>ranes  and  cord  protrude  (meningo-myelocele) ;  3, 
in  which  to  the  latter  condition  is  added  distention  of  the  central  canal  of 
the  cord,  reducing  the  cord  to  a  tbio  internal  covering  lying  against  the 
membranes  (synngomyelia).  These  tumors  vary  also  in  size  and  shape, 
being  large  and  small,  and  sessile  and  pedunculated  in  form. 

If,  after  two  or  three  months,  palliative  treatment  affords  no  relief  or  the 
symptoms  increase  in  gravity,  one  of  two  measures  of  radicai  cure  should  be 
attempted — i.  e.,  injection  or  excision. 

The  Injection  Method, — The  iodoglycerin  solution  is  advised  especially 
for  use  in  this  method  {|>age  230).  Mier  complete  antiseptic  preparation,  the 
patient  is  placed  on  the  side  and  an  anaBsthetic  is  given  if  necessary.  The 
needle  is  introduced  as  far  from  the  median  line  of  the  tumor  as  possible,  in 
order  to  avoid  puncturing  the  nervous  tissue  and  also  to  utilize  the  soundest 
integamentary  covering,  and  while  pressure  is  made  on  the  neck  of  the  sac. 
A  drachm  or  two  of  fluid  is  drawn  from  it — sufficient  to  cause  perceptible 
relaxation — followed  by  the  slow  introduction  of  a  drachm  or  a  drachm  and 
a  half  of  the  iodoglycerin  fluid.  This  fhiid  may  remain  or  be  permitted  to 
escape  and  distilled  water  be  introduced,  the  needle  withdrawn  and  the 
opening  so  closed  as  to  prevent  the  escape  of  fluid  and  carefully  protect  the 
puncture.  If  the  communication  between  the  sac  and  the  cord  be  small, 
long,  or  closed,  the  danger  of  the  injection  method  is  proportionately  dim  in* 
ished.  If,  however,  the  opening  to  the  sac  be  large  and  the  capacity  of  the 
sac  be  small,  then  the  amount  injected  should  be  lessened  and  the  caution 
in  the  use  increased.     The  slight  reaction  that  follows  in  favorable  cases  sub- 


31S 


OPERATIVE  SURGERY. 


sides  within  two  weeks,  when  a  second  iojeution  may  he  employed.  Spinal 
niemngitia  dtie  to  infection  or  to  thi*  medication  may  ensue.  Ulceration 
may  follow  at  the  point  of  puncture,  leading  to  the  escape  of  the  cerebro- 
spinal fluid  and  to  death  from  convulsions  or  infective  mening^itis. 

The  Residis. — The  death  rate  is  from  twenty-seven  to  twenty-eight  per 
cent  Repeated  injections  are  sometimes  needed  to  effect  a  cure.  In  abont 
seven  per  cent  of  the  cases  no  effect  is  noticed. 

The  Excmon  Method,— The  treatment  of  spina  bifida  by  excision  is  now^ 
regarded  with  comparatively  great  favor  by  the  majority  of  surgeons.  It  is 
applicable,  however,  only  to  the  first  two  varieties  of  the  anomaly,  the  simple 
meningocele  being  the  best  adapted  to  the  procedure.  The  advantages  of 
thorough  asepsis  are  of  superlative  importance  in  this  operation. 

In  meningOcelB  au  elliptical  incision  is  mmle  down  to  the  sac*  leaving 
suflicient  integument  at  either  side  to  close  the  defect.  The  sac  is  exposed 
down  to  the  base,  and  if  the  neck  be  small  it  is  ligatured  with  silk  or  strong 
catgut  and  removed,  and  tlje  wound  closed  and  dressed  in  the  usual  manner. 
If  the  neck  of  tlie  sac  be  large  it  should  be  sutured  through  and  through 
with  silk  or  catgut,  so  as  to  bring  the  serous  surfaces  in  apposition  with  each 
other,  carefully  avoiding  in  the  meantime  the  escape  of  cerebro-spinal  fluid, 
not  so  much  on  account  of  immediate  as  of  subsequent  danger  to  life  from 
infective  meningitis,  the  rusult  of  a  fistulous  communication  with  spinal 
membranes.     Divit^ion  of  skin  and  sac  In  same  course  weakens  union. 

The  Rei<t(i/.^, — The  number  of  cases  thus  far  treated  is  considembly  over 
one  hundred^  with  a  rate  of  mortality  varying  from  twenty  to  twenty-six  per 
cent,  showing  somewhat  better  results  than  follow  tlie  injection  method. 

Meniligo-inyelocele. — In  this  variety  of  infliction  the  spinal  nerves  play 
an  important  part,  as  it  is  necessary  to  eliminate  them  from  the  remainder 
of  the  tumor  and  return  them  to  the  spinal  canal.  More  commonly  the 
nerves  are  associated  with  the  posterior  wall  of  the  sac,  but  when  present 
within  it  they  are  more  frequently  adherent  at  either  side  of  the  median  line 
of  the  tumor.  In  both  instances  the  sac  is  approached  the  same  as  in  me^ 
ningocele,  the  nerves  dissected  out  and  returned  to  the  spinal  canal,  and  the 
sac  treated  as  in  the  preceding  instance.  The  difficulty  attending  the  elim- 
ination of  the  nerves  from  tht^  tumor  without  great  damage  to  the  sac,  free 
escape  of  cerebro-spirml  fluid  and  subsequent  fatal  meningitis,  is  manifest. 
Nerves  that  are  limited  to  the  tumor  alone,  or  perchance  pass  ouUide,  may 
be  removed  entirely;  but  all  those  that  may  be  replaced  in  the  spinal  canal 
should  be  treated  with  scrupulous  care  and  be  returned  to  their  normal  en- 
vironment. If  the  establishment  of  a  fistulous  opening  with  the  spinal  canal 
be  regarded  immineut,  suitable  drainage  should  be  provided,  and  every  anti- 
septic measure  rigorously  enforced  to  prevent  uK^ningitis  and  lessen  its  dan- 
ger. In  other  respects  the  wound  is  treated  by  common  aseptic  methods. 
The  great  desideratum  is  the  proper  strengthening  of  the  posterior  wall  of 
the  spinal  canal,  and  it  is  in  this  line  of  aidnevement  that  modern  surgical 
effort  has  been  directed.  The  union  in  the  median  line  of  detached  muscles 
at  either  side  of  tlie  spine  (Bayer);  similar  union  of  the  forcibly  detached 
rudimentary  arches  of  the  dorsal  (Dollinger)  and  sacral  (Senenko)  verte- 
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brae;  the  employment  of  a  portion  of  tlie  iliiic  crest  (Bobroff)  while  attached 
to  the  erector  spina?  muscle ;  tbe  utilization  of  foreign  periosteum  or  bone, 
are  each  advised.  The  last  bag  been  tried,  but  the  outcome  can  not  be  re- 
garded with  the  favor  that  characterizes  autophisty.  The  use  of  the  celluloid 
plate,  sprung  into  place,  offers  a  comparatively  encouraging  outlook. 

The  Results.— Th^  operative  outcome  in  meningo-myelocele  is  so  un- 
favorable that  many  autliorities  discourage  tbe  attempt 

Tumors  of  the  Spinal  Cord,— The  prospect  for  relief  in  some  forms  of 
this  affection  is  not  discouraging.  Tumors  of  the  membranes  of  the 
cord  anti  those  outside  are  favorably  situated  for  operation.  Circumscribed 
tumors  of  the  cord  offer  a  degree  of  hope  of  relief  over  the  diffuse  variety. 
A  knowledge  of  the  technique  of  laminectomy,  plus  that  of  the  removal 
of  tumors  of  tbe  brain,  meets  the  requirements  of  surgical  procedure  of 
tbe  cord. 

The  ResuUs, — About  fifty  per  cent  recover  from  the  operation ;  but  as 
yet  it  is  impracticable  to  express  in  numbers  the  functional  benefits  thus  far 
received. 

The  Spinal  Accessory  Nerve* — The  spinal  accessory  nerve  is  subjected  to 
the  various  surgical  means  directed  to  the  cure  of  torticollis. 

The  AnatomicaJ  Points. — ^After  escaping  from  the  jugular  foramen,  the 
nerve  runs  in  [rout  of  tbe  jugular  vein,  beneath  the  digastric  and  stylo-hyoid 
muscles  and  tbe  occipital  artery,  and  enters  the  deep  portion  of  tbe  anterior 
border  of  the  ster no- mastoid  at  a  point  about  two  inches  below  tbe  tip  of 
the  mastoid  process.  It  then  piisses  obliquely  downward  and  backward  in 
the  structure  of  tlie  mus^'le  to  the  center  of  tbe  posterior  border,  escapes  and 
crosses  the  lower  part  of  the  occipital  triangle,  passes  beneath  the  anterior 
border  of  the  trapezius  muscle  at  the  upper  part  of  the  lower  third,  and 
disappears  in  the  muscular  structure.  The  nerve  can  be  exposed  at  either 
the  upper  or  lower  portions. 

The  Operafkm  (upper  portion). — Raise  the  shoulders,  extend  the  head, 
and  turn  the  face  to  the  opposite  side ;  make  an  incision  from  the  tip  of  the 
mastoid  process  along  the  anterior  border  of  the  sterno-mastoid  muscle  (Fig, 
216)  three  inches  in  length  ;  divide  the  integument  and  superficial  fascia ; 
expose  the  anterior  border  of  the  sterno-mastoid  muscle  and  divide  the  deep 
cervical  fascia;  flex  the  head  slightly,  draw  the  sterno-mastoid  outward, 
thus  making  the  nerve  tense  and  appreciable  to  touch  ;  expose  the  nerve 
with  thumb  forceps  and  scissors  and  carry  around  it  and  tie  a  strong  liga- 
ture; stretch  the  nerve  and  divide  it  at  either  side  of  and  as  far  from  the 
ligature  as  is  practi«?able.  Close  and  dress  the  wound  in  the  usual  manner 
and  keep  the  head  quiet,  77t€  nerve  can  be  exposed  in  the  lower  portion  of 
the  occipital  triangle  at  the  posterior  border  of  tbe  sterno-mastoid  (Fig.  21A). 
It  is  then  followed  upward  until  the  posterior  border  of  the  sterno-mastoid 
is  reached  and  resected  ;  or  resection  is  done  before  it  enters  the  sterno- 
mastoid,  depending  on  the  effect  desired.  The  writer  once  approached  the 
nerve  by  going  between  the  anterior  fibers  of  the  sterno-mastoid.  The  nerve 
was  quickly  and  easily  reached  before  it  entered  the  muscle,  and  tbe  wound 
healed  promptly. 
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The  Remarks, — Division  of  the  nerve  is  followetl  quite  soon  by  atrophy 
of  the  muscles,  attended  with  drooping  of  the  shoiildc^r.  Irritation  of  the 
nerve  on  exposure  with  the  for(?ep6  will  cause  contraction  of  the  trapezius, 
even  with  the  patient  under  anaesthesia,  a  fact  of  manifest  diagnostic  im- 
portance. 

The  Uesnlts, — Stretching  and  simple  division  of  the  nerve  do  but  little 
good  ;  neurectomy,  however,  is  follow^'d  by  a  fair  degree  of  success. 

OperatioEs  on  the  Branches  of  the  Cervical  Nerves.— Many  of  the  branches 
arising  from  the  anterior  and  posterior  cervical  plexuses  are  treated  surgically 
for  the  cure  of  neuralgia  and  spasmodic  affections. 

Excision  of  the  Posterior  Divisions  of  the  First  Three  Cervical  Nerves 
(Keen). — This  operation  is  advised  for  the  relief  of  spasmodic  wryneck  de- 
pendent on  the  action  of  the  posterior  rotiitor  muscles  of  the  head. 

The  Operation, — Make  a  transverse  incision  t!iree  inches  in  length  from 
half  an  inch  below  the  lobe  of  the  ear  to  the  middle  line  of  the  neck  pos- 
teriorly ;  divide  the  trapezius  transversely  (Fig.  231);  recognise  the  occipi- 
talis major  nerve  as  it  escapes  from  the  complexua  muscle  half  an  inch  below 
the  line  of  incision;  divide  the  coraplexus  transversely  on  the  level  with  the 
nerve ;  expose  the  nerve  down  to  its  origin  from  the  inner  division  of  the 
posterior  trunk  of  the  second  cervical  nerve ;  resect  this  division  as  low  as 
possible  to  paralyze  the  inferior  oblique  muscle ;  recognize  and  divide  the 
suboccipital  nerve  as  it  paiises  outward  across  the  arch  of  the  atlas,  carefully 
avoiding  the  vertebral  artery.  An  inch  below  the  second  is  found  the  third 
branch  of  this  plexus — \.  e,,  the  internal  division  of  the  posterior  trunk  of  the 
third  cervical  nerve.  This  operation  is  one  in  which  a  knowledge  of  anat- 
omy will  do  much  to  facilitate  the  efforts  and  comfort  the  operator.  The 
wound  is  dressed  as  in  other  cases,  and  the  head  fixed  until  repair  takes 
place. 

The  Emnlts, — Nothing  C4in  as  yet  be  said  of  this  operation,  except  that  in 
cases  calling  for  it  tlie  outlook  should  Iri  quite  as  favorable  as  in  those  cases 
already  benefited  by  a  similar  proceeding  elsewhere. 

The  occipitalis  major  nan  be  divided  or  stretched  higher  up  in  its  course 
than  is  indicati^d  above,  if  desirable. 

The  Operation, — Locate  the  occipital  protuberance,  and,  beginning  about 
an  inch  above  the  protuberance,  make  an  incision  one  inch  and  a  half  in 
length  downward,  forward,  and  ontward  at  its  anterior  border;  carefully 
separate  the  tissues  in  the  line  of  the  incision,  and  the  nerve  will  be  exposed 
where  it  escapes  from  beneath  the  trapezius  muscle. 

77ie  Auricularis  Magnus  Nerve, — This  nerve  is  one  of  the  ascending 
branches  of  the  cervical  plexns.  It  emerges  at  the  posterior  border  of  the 
sterno-mjiatoid  muscle  near  its  middle,  and  ascends  on  that  muscle  to  the 
lobule  of  tlie  ear  (Fig.  21fi). 

2%e  Operation. — Make  an  incision  two  inches  in  length  obliquely  up- 
ward and  backward,  its  center  corresponding  to  the  lower  extremity  of  the 
lobule  of  the  ear.  On  dividing  the  skin  and  fascia  the  nerve  will  be  found 
roBling  on  the  sterno-mastoid  muscle,  from  which  it  can  be  raised  with  a 
hook  and  stretched  or  cnt. 
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Intraspinal  Division  of  the  Roots  of  Spinal  Nerves  (brtichial  plexus).— 
This  o|>erative  procediiiv  was  tir^t  performed  by  Abbe,  aiul  for  the  relief  of 
intraetiible  neuralgia  of  tlie  bmehial  plexus. 

Tke  Opera f ion. — Locate  the  vertebral  spinous  processes^  that  correspond 
to  the  nerves  to  be  attiicked  ;  place  the  patient,  and  open  the  spinal  canal 
and  dura,  as  in  laminectomy;  identify  the  posterior  roots  of  the  affected 
nerves  and  resect  from  each  as  long  a  segment 
as  practicable,  dividing  the  corresponding  anterior 
roots  {Fig.  333) ;  olose  the  dura  mater  by  sewing 
with  catgut ;  unite  the  wound  as  indicated  in 
laminectomy. 

Th$  Hemarks,— The  operation  is  in  all  essential 
regards  similar  to  lamiuectomy  aside  from  the  sur- 
gical tre^itment  of  the  roots  of  the  nerves.  Care- 
fully indicate  on  the  skin  the  spinous  processes 
that  correspond  to  the  nerves  involved  before  be- 
ginning the  operation. 

TkB  I^esuUs.—8evem\  cases  have  been  thus 
treated  J  but  with  an  outcome  not  at  all  encourag- 
ing so  far  as  relief  from  pain  ia  concerned.  The 
operation  itself  can  be  regarded  as  free  from  dan- 
ger in  the  presence  of  proper  aseptic  technique. 

The  Branches  of  the  Brachial  Plexus.— It  may 
be  neces8ary,  on  account  of  a  severe  neuralgia  in- 
volving the  branches  of  t!iis  plexus  directly,  or 
located  in  a  ])ainful  stump,  to  excise  or  atreteh 
the  nervous  cords  near  their  origin.  It  is  best 
done  at  the  seat  of  the  three  primary  branches. 

77ie  Operation, — Place  the  patient  upon  the 
back,  raise  the  shoulders,  and  turn  the  head  back- 
ward and  to  the  opposite  side.  Determine  the 
course  of  the  external  jugular  by  pressure  jnst 
above  the  clavicle ;  make  an  incision  along  the 
posterior  border  of  the  sterno- mastoid  three  inches 
in  length  extending  down  to  the  clavicle  ;  u  second 
inciKion  of  the  same  length  is  made  outward  from 
this  point,  along  the  upper  border  of  the  clavicle,  carefully  avoiding  the  ex- 
ternal jugular ;  turn  the  flap  upward  and  seek  for  the  posterior  belly  of  the 
omo-hyoid  ;  when  found,  draw  it  upward  with  a  hook  or  ligature,  push  aside 
the  loose  connective  tissue,  and  the  cords  will  appear  located  above  and  to 
the  outer  side  of  the  third  portion  of  the  subclavian  artery,  which  should 
be  carefully  avoided.  The  inner  cord  is  cautiously  hooked  up  and  a  ligature 
applied  to  it,  by  which  it  can  be  raised  from  its  bed  and  stretched,  then 
divided  with  a  pair  of  scissors  near  the  outer  border  of  the  scalenus  anticus 
muscle,  being  carefnl  to  avoid  the  muscle  and  the  phrenic  nerve.  If  gentle 
traction  be  made  upon  the  ligature,  the  distal  extremity  will  be  raised,  and 
can  be  again  divided  an  inch  or  so  from  the  point  of  the  first  section  and 
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Fm.  333,— Intrasjiinal  divi- 
sion of  the  roots  of  spinal 
nerves. 
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the  portion  removed.    The  remaining  cords  can  then  be  divided  in  the  Bame 
manner. 

The  Muscuh-Ctdaneoas  Nerm. — The  muecnla-cutAneoiis  nerve  can  be 

exposed  at  two  ^itnatious:  L  As 
it  escapes  from  the  axilla.  ^, 
Near  to  the  elbow  joint 

The  Operatioti. — A I  the  fird 
situation,  carry  the  arm  from  the 
body  and  rotate  it  outward ;  make 
an  incision  three  inches  in  len^h 
iihnig  the  inner  border  of  the  co- 
raeo-braehialis  muscle  (Fig.  219) ; 
ivide  the  ekin  and  fascia  on  a 
director,  draw  the  muscle  inwar<l, 
and  the  nerve  will  be  easily  fo\md 
at  its  inner  border.  The  nerve 
is  exposed  at  a  lower  point  than 
this,  after  perforating  the  coraco- 
brachialis  muscle,  by  making  the 
incision  at  the  outer  border  of 
that  muscle. 

aH  (be  second  sitnaiion  it  is 
found  hy  making  an  incision  two 
and  a  half  inches  in  length  be- 
tween the  biceps  and  the  supina- 
tor longus,  through  the  integu- 
ment, fascia,  and  aponeuros^is; 
separate*  the  muscles  and  the 
nerve  will  be  readily 
seen  (Fig.  222,  /)/ 
The  Mmctilo' 
Spiral  Nerve.— The 
musculo  -  spiral 
nerve  can  l»e  exposed  at  thrfie  sitna- 
tions:  h  Make  an  incision  about  four 
inches  in  length  between  the  outer 
iM^rder  of  the  triceps  and  the  brachia* 
lis  anticus  mus^ieles  (Fig.  334),  beginning  two  and  a  half  inches 
above  the  external  condyle.  Divide  the  fascia  on  a  director,  sepa- 
rate  the  connt-etive  tissues  with  a  handle  of  a  scalpel  or  the  finger, 
and  the  nerve  will  lie  easily  found.  2.  !Make  an  incision  three  or 
four  inches  in  length  at  tlu"  inner  aspect  and  upper  third  of  the 
arm  (Fig.  219).  The  tendon  of  the  lutitisimus  dorsi  above,  the  long  head  of 
the  triceps  muscle  at  the  inner,  and  su|R"rior  profunda  artery  at  the  outer, 
mark  the  situation  of  th<?  nerve.  An  incision  made  at  the  posterior  and 
inferior  aspect  of  the  upper  third  of  the  arm,  hx^ated  below  the  deltoid  and 
passing  between  the  ouUt  and  bmg  heads  of  the  triceps,  promptly  exposes 
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to  view  the  nerve,  attended 
by  the  superior  profunda 
artery  (Fig.  33 i),  3.  Make 
an  ineisioii  three  inches  in 
length  in  the  space ljet\^een 
the  supinator  lon^us  and 
the  brachialisantieus  mus- 
cles; divide  the  fascia,  sep- 
arate the  connective  tissues 
beneath  it,  and  the  nerve 
will  be  readily  exposed. 

The  Circumflex  Nerve. 
— Ahdiictthe  arm  and  press 
the  posterior  liorder  of  the 
deltoid  muscle  toward  the 
surgical  neck  of  the  huim*- 
rusjioting  the  angle  formed 
by  this  and  the  posterior 
scapular  muscles;  expose 
the  posterior  border  of  the 
deltoid  through  a  longitu- 
dinal incision  made  at  this 
point ;  draw  the  border  for- 
ward and  expose  the  lower 
edgeof  tbe  teres  minor  aiid 
the  long  head  of  the  triceps, 
and  observe  in  the  angle 
between  them  the  circum- 
flex nerve  attendwl  hy  the 
posterior  circumflex  artery 
(Fig.  334).  The  circuni- 
flejc  nerve  can  be  exposed 
near  its  origin  tbrougb  an 
incision  carried  from  the 
beginning  of  the  arm  along 
the  axillary  surface  of  the 
posterior  axillary  fold.  Di- 
vide the  fascia  ;  separatuthe 
loose  cellitlar  tissue  at  tbe 
upper  borders  of  tlie  inser- 
tion of  the  latiiisimus  dorsi 
and  teres  major  muscles. 
At  the  upper  end  of  the 
incision  will  be  seen  the 
circumflex  nerve,  with  the 
scapular  vessels  and  nerves 
on  a  lower  plane  (Fig/^O). 
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FiH.  335.— Median  nerve  in  tbe  forearm. 
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The  Median  Nerve. — The  median  ncr\*e  can  be  easily  exposed  in  ita 
course  along  the  arm  liy  modifying  either  of  the  ineigioiia  for  ligaturing  the 
brachial  to  correspond  to  the  relations  of  the  niedian  nerve  to  that  vessel 
(Figs.  "J19  and  222,  /). 

In  the  forearm,  the  median  nerve  can  he  exposed  at  three  sitnations:  1^ 
at  the  upper  third;  2,  below  the  middle;  3,  above  the  wrist  joint. 

At  (lie  upper  ihlrd,  supinate  tlie  arm  and  make  an  ineision  as  for  liga- 
ture of  the  radial  artery  at  that  situation  (Fig.  3:]5)  ;  divide  the  pronator 
radii  teres  and  the  tendinous  arch  of  the  flexor  sublimis  digitornm,  thus 
exposing  the  nerve  contiguous  to  wliieh  lies  the  anterior  interosseous  l>mnch. 

Below  the  miihUe  tlie  nerve  is  exposed  through  an  incision  made  between 
the  flexor  carpi  radialis  and  the  pa! maris  longus  muscles,  after  drawing  in- 
ward the  interposing  deshy  belly  of  tlie  flexor  snidimis  digitorum.  The 
median  artery  is  present  at  this  situation. 

^16ore  the  trriM  juint  tlie  nerve  is  quickly  seen  throngli  an  incision  of 
the  skin  and  fascia  made  at  the  radial  side  of  the  palmaris  longus  tendon. 

The  Ulnar  Nerve  in  the  Arm. — At  the  upper  and  the  nnddle  thirds  of 
the  arm  this  nerve  lies  near  to  the  inner  aspect  of  the  brachial  artery,  and 
can  be  n^adily  exposed  tit  these  situations  by  properly  located  ineisions  of 
similar  dimensions  to  those  employed  to  expose  like  portions  of  the  artery 
(Fig.^  210). 

The  nJnar  nerve  at  the  dhow  is  of  special  importance  because  of  its  rela- 
tions to  the  internal  condyle  and  to  the  olecranon  process  (Fig.  223,  J)  m 
eonnection  with  excision  of  the  joint,  and  also  its  lialnlity  to  injury  and  dis- 
placement at  this  situation. 

DisplaGeineBt  of  the  ulnar  nerve  is  rare.  However,  this  condition  may 
eompheate  fracture  or  dislocation  at  the  elbow,  and  it  inay  arise  from  other 
causes. 

MiuCormae  advises  that  the  nerve  he  expose^l  by  a  free  incision,  dividing 
the  tissues  hack  to  the  inner  condvlc,  thus  providing  a  bed  into  which  the 
dislocated  nerve  is  place<l  and  fastened  by  sutures  of  kangaroo  tendon  passed 
through  the  borders  of  the  wound  and  the  triceps  tendon. 

The  ntilinl  and  ulnar  nerves  in  the  forearm  can  be  c^asily  exposed  through 
the  incif^ituisemydoyed  toligature  tl^* vessels  bearing  similar  names  (Fig.  222). 

Brancliea  of  the  Sacral  Plerus.^The  gluteab  pudic,  and  small  sciatic 
nerves  can  each  be  exposed  tlirough  the  same  incisions  need  to  ligature  the 
arteries  of  a  similar  name  (Fig.  1H5). 

The  (treat  Setatir  Nerve.— T\w  gre^t  sciatic  nerve,  though  lying  deeply. 
can  bereached  through  theincision  for  ligaturoof  the  sciatic  artery  {Fig.  185), 

.4^  the  posterior  surfaee  of  the  ihujh  this  nerve  can  be  exposed  just 
below  the  glut^^al  fold  and  at  the  seat  of  bifurcation  (Fig.  'Mi>)  ;  it  is  best 
approachefl  after  its  escape  from  beneath  the  lower  border  of  the  gluteus 
maximuB, 

The  Operation. — riaee  the  patitmt  on  the  abdomen  or  side,  and  make  an 
incision  three  or  four  inches  in  length,  beginning  at  the  gluteal  fold,  at  a 
point  midway  between  the  tuber  ischii  and  the  trochanter  major,  or  the  ver- 
tical incision  may  be  joined  by  a  short  horizontal  incision;  divide  the  in- 
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tegument  and  fascia  on  a  diri^ctor,  separate  the  connective  tissue  with 
the  fingers  and  liaiidU'  of  the  stalpel  (h>wn  to  the  nerve^  l:*ringi ng  into 
view  the  Weeps  inusele,  small  sciatic  nerve,  etc.  (Fig.  33«3).    It  can  then  be 
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Fio.  336. — Erposiire  of  ^reat  sciatic  aad  popliteal  nerrea, 

atretched  by  passing  one  or  two  fingers  around  it  and  making  firm  and 
steady  traction  upon  it  (sufficient  to  raise  the  limli).    The  wound  should  be 
carefully  closed  and  dressed  under  antiseptic  precautions. 
23 


8S6 


OPERATIVE  SURGERY, 


SREAT  SCtATtC  J|- 


The  Bloodless  Sireiching  of  the  Srialir. — Ail  minister  an  anapsthetie  and 
place  tlie  patient  on  thi^  back  or  side.  Extend  the  leg  fully  on  the  thigh,  and 
hold  the  pelvis  firndy.  Flex  the  thi^h  on  the  pi-lvis  while  full  extension  of 
the  leg  on  the  thigh  is  eontinued,  thus  causing  extreme  tension  of  the 
muscles  and  other  strnetures  on  the  posterior  surface  of  the  thigh,  therehv 
stretching  the  nerve.    The  manipulation  must  he  firmly  yet  cautiously  made 

to  attain  the  ohjet^t,  and  at 
the  same  time  not  tear  asun- 
der the  hamstring  museleB. 
At  the  iSmt  of  B  if  urea- 
Hon  (Fig.  337).— At  this 
situation — just  helow  the 
middle  of  the  thigh— the 
nerve  is  exposed  through  an 
incision  directed  between 
the  sernitendinosus  and 
semimemhranosus  muscles 
internally,  and  the  hiccps 
externally.  It  lies  deeply*, 
near  the  posterior  surface 
of  the  femiin  and  may  have 
divided  already  into  its  ter- 
minal branches  (Fig,  195?), 
The  Fallanj.  —  Rarely 
thi  B  n  er  ye  d  i  v  i  des  in  to  i  ts  ter* 
minal  l)ranchesinthc  pelvis, 
presenting,  therefore,  two 
branches  at  either  site  of 
operation.  Some  confusion 
may  occur  in  its  detet^tion 
and  incomplete  trc»atmeutof 
theaffliction  result,  if  this  ab- 
normality be  not  discovered. 
Th  e  Residis, — Obstinate 
sciatica  has  been  relieved, 
and  even  cured,  by  stretch- 
ing. Not  infref]uently  the 
degree  of  the  resulting  ec- 
chy^mosis  indicates  rupture  of  the  muscnkr  structures  in  bloodless  stretching. 
The  Internal  Popliteal  Nerve, — The  internal  popliteal  nerve  can  lx» 
reached  by  the  same  method  and  with  the  same  caution  as  the  popliteal 
artery  (Fig.  33G),  It  is,  however,  less  deeply  situated  and  somewhat  nearer 
the  center  of  the  popliteal  space  than  are  the  vessels  (Fig.  195),  Extreme 
Cauticm  should  be  exerciser!  in  operating  upon  it,  on  account  of  its  nearness 
to  the  popliteal  vein,  which  lies  lieneath  it  and  to  the  inner  side. 

The  External  Popliteal  Nerve, — The  external  popliteal  nerve  can  be 
easily  reached  by  making  an  incision  two  or  three  inches  in  length  along 


Pm.  337.— Incisions  in  exposDre  of  great  soiatio  and 

brtiuches. 
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the  inner  side  of  the  tendon  of  the  biceps  cruris  (Figs.  33G  and  337),  when 
the  nerve  can  be  readily  found  beneath  the  fascia,  surrounded  by  fat  (Fig. 
190,  J). 

The  anterior  and  posterior  tibial  nerves  can  be  exposed  and  stretched 
through  the  incisions  adopted  in  ligaturing  the  vessels  of  the  same  names 
(Figs.  198  and  203). 

The  Plantar  Nerves. — The  plantar  nerves  are  the  terminal  branches  of 
the  posterior  tibial,  and  are  given  off  just  after  the  nerve  winds  around  the 
internal  malleolus.  They  can  be  exposed  by  making  an  incision  about  three 
inches  in  length,  beginning  just  in  front  of  the  center  of  a  line  extending 
from  the  anterior  border  of  the  internal  malleolus  to  the  inner  tuberosity 
of  the  OS  calcis,  and  carried  forward  along  the  external  border  of  the  ab- 
ductor pollicis.  If  the  space  between  the  short  flexor  and  the  abductor  be 
now  opened  at  the  posterior  portion,  the  nerves  will  be  found  accompanied 
by  the  arteries  of  a  similar  name. 

The  Perineal  Nerve. — The  perineal  nerve  may  be  exposed  in  the  peri- 
naeum  of  the  male  by  making  an  incision  along  the  ramus  of  the  pubes  and 
ischium  at  either  side  in  the  same  manner  as  directed  for  ligaturing  the 
pubic  artery  at  this  situation  (Fig.  187).  In  the  female  perinaeum  the  nerve 
may  be  exposed  either  by  an  incision  made  without  or  within  the  vagina.  In 
the  former  instance,  make  it  through  the  superficial  tissues,  about  three 
inches  in  length,  in  the  groove  between  the  labium  and  the  perinaeum,  jyst 
inside  the  rami  of  the  pubes  and  ischium.  The  nerve  is  surrounded  by  con- 
nective tissue,  and  it  is  difficult  to  find  in  this  situation;  however,  if  the 
blade  of  the  knife  be  turned  inward  and  the  outer  coats  of  the  vagina  be 
divided  down  to  the  inner  one,  the  nerve  will  not  escape  section. 

The  nerve  is  more  easily  severed  from  within  the  vagina.  If  the  finger 
be  introduced  an  inch  or  more  and  lateral  pressure  be  made,  the  nerve  will 
be  felt,  cordlike  in  character  and  sensitive  to  the  touch,  Make  a  vertical 
incision  through  the  coats  of  the  vagina,  and  the  nerve  will  be  exposed  for 
division  or  excision. 

The  Branches  of  Lumbar  Plexus. — Operations  on  the  branches  of  this 
plexus  are  not  practiced  as  frequently  as  on  those  of  the  other  plexuses. 

The  Anterior  Crural  Nerve. — The  anterior  crural  nerve  is  the  largest 
branch  of  the  lumbar  plexus,  and  enters  the  thigh  beneath  Poupart's  liga- 
ment, about  three  quarters  of  an  inch  to  the  outer  side  of  the  femoral  artery. 
It  lies  beneath  the  iliac  fascia  (Fig.  338). 

2'he  Operation. — Make  an  incision  three  inches  in  length  directly  down- 
ward, beginning  about  an  inch  below  Poupart's  ligament,  in  the  line  of  the 
nerve.  The  superimposed  layers  of  tissue  are  carefully  divided  on  a  director 
down  to  the  groove  between  the  iliac  and  psoas  muscles,  between  which  it 
rests.  The  pulsations  of  the  femoral  artery  will  always  suggest  the  location 
of  the  nerve. 

The  Obturator  Nerve  (Fig.  189). — The  obturator  nerve  and  artery,  and 
the  internal  circumflex  branch  of  the  profunda  artery,  are  each  exposed 
through  a  vertical  incision  beginning  just  below  and  a  finger's  breadth  in- 
side of  the  center  of  Poupart's  ligament.    The  integument  and  fascia  are 
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divided  carefully,  avoiding  tlie  internal  HaplienoiiH  veiii.  Divifle  tlie 
pt'ctineal  faHi'lsi  ju8t  externa!  to  the  femond  vein,  define  the  iHinler  of  the 
pectiueus  nint;ele  and  separate  the  musele  froin  tlie  puhiii  and  ol>turator 
fascia,  and  draw  it  inward.  Divide  the  obturator  fascia,  pass  the  finger 
above  the  iipf>er  liorder  of  the  oliturator  nuiscle,  and  feid  for  the  artery  and 
nerve  as  they  pas?s  through  the  nhturator  foramen  under  the  horizontal 
ramus  of  the  pubis. 

The  Intcrmif  or  Long  Sapkcnons  Nerve  h  given  otF  from  the  anterior 
crnrai,  and  .^applies  rhe  inner  j^iirfaee  of  the  leg.  It  is  aceoinpanieil  t^y  a 
vein  of  the  same  name  in  its  eonrse  along  the  leg.  It  ean  be  reached  ea.sily 
at  many  sitinitions,  hut  praetieally,  however,  it  is  best  exposed  at  the  inner 
condyle  of  the  femur,  where  it  escapes  from  beneath  the  sartorius  (Fig.  203), 
and  at  the  middle  of  the  leg.    A!  the  former  situation  recognize  the  tendon 

of  tlie  sartorius.  Press  upon  the 
internal  Baphenons  vein  above 
this  point  to  distend  it;  make 
an  incision  two  inehes  in  length 
close  to  and  parallel  with  the 
vein,  draw  it  aside,  and  the 
nerve  will  lie  found  emerging 
from  benwith  tlie  tendons  of  the 
j^artorius  and  gracilis.  At  the 
middle  of  the  Irg  (Fig.  200,  F) 
niiike  an  incision  tliree  inehes 
in  length  parallel  writh  the  prop* 
erly  distended  vein,  which  shoold 
then  be  pulled  aside,  and  the 
nerve  will  be  found  close  to  and 
behind  the  vein. 

The  Exitrnal  or  Short  Sa- 
phenous Nerve  (Figs.  204,  (%  and  337)  arises  from  the  internal  popliteub 
escapes  from  between  the  heads  of  the  gastrocnemius,  pierces  the  fascia  be- 
low the  middle  of  the  leg  and  becomes  subcutaneous,  and  passi's  down  on 
the  fibular  side  of  the  poeterior  surface  to  the  malleolus,  accompanied  by  the 
external  saphenous  vein.  Distend  the  vein  by  pressure;  make  an  incision 
close  to  and  parallel  with  it,  near  the  border  of  the  tendo  AeJiillis;  pnll  the 
vein  aside,  and  the  nerve  will  be  seen. 


Fa;,  3^, — Anterior  cruiTil  nerve  cxpuseil.  a. 
Femoral  artery,  n.  Anterior  crarhl  nerve,  pL 
P^as  and  iliac  muscles,    s,  Sartorius  muscle. 
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Texdons,  miiscles,  ligaments,  and  fasciaa  suffer  ofteu  from  the  effects  of 
strain  .and  rupture,  and  from  chronic  disease,  and  various  degrees  of  defor- 
mity and  modified  ftmction  of  parts  are  frequent  sequels.  The  remedial 
measures  directed  to  the  alleviation  of  the  effects  of  these  pathological  con- 
ditions on  tendinous  and  muscular  tissues  are  iemiomy^  tendon  suture,  tendon 
trffHspIfinfatwnj  tendon  hngthe7iing^  tendon  shortening^  tendon  an(tsio7nosift^ 
and  myoiomy. 

The  bursal  structures  are  of  great  mechanical  importance  in  the  human 
economy,  and  arc  subject  to  different  grades  of  inflammation  and  degrees  of 
traumatic  violence,  for  the  relief  from  which  various  oj>erations  are  prac- 
ticed. 

Tenotomy. — Tenotomy  consists  in  niakiog  a  subcutaneous  or  open  divi- 
sion of  a  tendon  for  the  purpose  of  overcoming  or  alleviating  a  deformity 
dependent  usually  on  muscular  contraction.  Since  the  advent  of  antiseptic 
surgery  open  division  can  be  practiced  with  com- 
parative impunity  if  a  rigid  adherence  to  its  tenets 
be  maintiiined.  However,  it  is  wiser  to  hold  to  the 
Bubcntaneoiis  method  than  to  invite  unnecessarily 
the  mishaps  that  may  follow  a  faulty  technique  in 
the  open  one.  In  order  to  practice  tenotomy  suc- 
cessfully the  exact  location  of  the  offending  structure 
should  be  determined,  together  with  the  important 
conUguous  vessels,  nerves,  etc.  Many  of  the  large 
tendons  are  easily  located  by  their  natural  promi- 
nence. Others  that  ordinarily  lie  concealed  become 
apparent  if  contraction  and  deformity  have  occnrred, 
and  still  more  conspicuous  if  placed  upon  the  stretch 
by  the  surgoon.  The  principles  governing  tenotomy 
should  be  well  considered  before  a  tendon  is  divided, 
otherwise*  an  expedient  of  great  good  may  become  pio.  iiau,— Teiiittomys, 
m  1  sell ie von s  and  even  det^tructive  in  its  results. 

The  instrument.s  em|>h»ycd  in  tcjudomy  are  few  in  number  and  simple  in 
character.  Fig.  o39  rcjirc^cnta  the  tenotomes  in  ordinary  use.  They  arc 
excellent  instruments  for  the  j)urpos;e.  Fig.  ;i40,  rcpresi'nting  the  ordinary 
tenotome  found  in  the  pocket  cases  of  the  day,  is  nsnally  too  fragile  to  be 
safely  employed  in  the  division  of  tissues  requiring  any  special  outlay  of 
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Fiu.  ;;40,— Pocket-case  tenotome. 


force,  afi  the  delicate  point  is  liable  to  bo  broken  if  brought  in  contact  with 
tough,  librous  or  bony  tissue;  moreover,  it  is  with  diftienlty  made  aseptic. 

The  Opera f  ion. — The  operation  of  tuDotomj  is  simplitied  by  attention  to 
the  following  order  of  procedure: 

1.  Secure  complete  aseptic  technique. 

2.  Indicate  on  the  handle  of  the  scalpel  the  direction  of  the  cutting 
edge. 

3.  Carefully  note  the  length  of  the  blade,  so  as  to  regulate  the  extent  of 
the  division  of  the  tissues. 

4.  Avoid,  if  possible,  the  division  of  a  tendon  as  it  passes  through  a  special 
sheath* 

5.  DiTide  the  tendon  at  tlie  point  of  greatest  forced  proniinence,  pro- 
yided  the  division  he  consistent  with  the  safety  of  important  contigiions 

structures.  If  reflex 
gpiism  be  provoked 
by  ''point  pressure/' 
the  tendon  should  be 
divided  at  the  point 
exhibiting  the  great- 
est reflex  manifesta- 
tion (Say  re). 

t),  Make  tense  the 

structure  to  be  divided,  and  so  pinch  up  or  push  aside  the  skin  at  the  point 
of  proposed  division  that  when  the  skin  is  relaxed  the  opening  in  it  will 
not  correspotid  to  the  divided  tendon. 

7.  Insert  the  blade  on  the  flat  flose  to  the  surface  of  the  tendon  to  be 
divided  ;  turn  the  edge  toward  the  tendon  and  carefully  sever  it  with  a 
gnardcd  sawing  motion,  aided  by  pressing  the  tendon  on  the  cutting  surface 
of  the  knife.  If  ineuutious  force  be  made,  not  only  the  teudou  hut  the 
fluperimpost^d  tissue  may  be  divided,  thus  eonijilicating  the  treatment  and 
recovery. 

8.  Carry  tlie  edge  of  the  blade  /Vom  important  structures  when  possible. 

9.  Withdraw  the  blade  while  upon  the  flat;  follow  the  withdrawal  with 
firm  pressure  upon  the  parts  with  the  tliimib,  which  should  Anally  rest  on 
the  incision.  This  act  will  press  the  blood  and  air  from  the  wound,  as  well 
as  prevent  air  from  entering  it.  Close  the  wound  with  a  catgut  stitch  and 
seal  it  with  antiseptic  collodion.  The  application  and  confinement  to  the 
wound  of  an  antiseptic  pad  is  often  quite  sutfleient  fnr  tlie  requirements  of 
healing. 

10.  Rectify  the  deformity,  and  confine  the  part  immovably  until  repair 
is  well  advanced. 

The  degree  of  rectification  is,  according  to  some  authorities,  regulated  by 
the  size  of  the  divided  tendon;  the  smaller  the  tendon  the  completer  should 
be  the  degree  of  restoration,  and  n'ce  versa.  If  the  tendon  be  closely  asso- 
ciated with  important  structures,  it  is  advised  to  use  the  sharp-pointed  teno- 
tome to  prepare  the  way  for  the  blunt-ended  one  with  which  the  abnormal  tis- 
eucsare  then  divided*  and  with  less  danger  than  if  the  former  be  used  through- 
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out.  The  injection  into  the  tissue  adjaceut  to  the  tendon  of  an  aseptic  solu- 
tion of  eocaine  will  r^dnce  the  pain  of  the  procedure  to  a  minimum. 

TeEotomy— Upper  Extremities.  The  DlvUion  uf  the  Tendons  of  the 
Fhxor  SubiimiH  and  FUxor  Profundus  Dlgilorum  Mumchii. — These  tendons 
can  he  divi<ied  at  the  middle  of  the  firist  row  of  anatomical  phalanges  by  a 
transverse,  subcutaneous  incision  carried  through  them  down  to  the  bone. 
After  division  of  the  tendons,  reduce  the  deformity  and  keep  the  parta 
quiet  for  live  or  six  days  till  the  daiiger  from  inflammation  has  subsided, 
when  they  may  be  cautiously  moved.  Aseptic  precautions  should  be  ob- 
served throughout,  otherwise  inflammation  of  the  sheaths  of  the  tendons  will 
follow. 

The  Division  of  the  Temious  of  the  Exleniior  (hiutntjuis  Digitorum 
ifw^riff.— The  tendons  of  this  muscle  can  be  readily  divided  as  they  pasa 
along  the  carpus  and  upon  the  dorsum  of  the  phalanges.  In  the  former 
instance  pinch  up  the  skin,  pass  the  knife  beneath  the  tendon,  iis  before 
directed,  and  cut  toward  the  surface.  They  may  be  diviiled  by  passing  the 
blade  above  the  tendons  and  cutting  down  through  them  upon  the  bone. 
On  the  dorsum  of  the  phalanges  the  blade  should  be  passed  beneath  the  skin 
and  the  tendons  divided  upon  the  bone. 

The  Precautions.— In  the  division  of  the  tendons  of  both  flexor  and  ex- 
tensor muscles,  the  carjial  joints,  the  palm  of  the  hand  above  the  transverse 
line  (Fig.  504),  the  course  of  the  vessels,  and  the  spaces  between  the  meta- 
carpal bones  should  be  avoided. 

The  Division  of  the  Tendons  of  the  Extensor  Brevis^  Longvsy  and  Ossis 
Metacarpi  PoUicis  Muscles. — These  tendons  can  readily  be  made  prominent 
simultaneously  or  in  turn  by  forcible  extension  with  alternate  supination 
and  pronation  of  the  thumb,  with  the  forearm  midway  between  supination 
and  pronation.  The  brevis  and  ossis  metacarpi  pollicis  tendons  form  the 
inner  boundary  of  the  ''snuffbox"  at  the  apex  of  the  styloid  process  of 
the  radius,  the  ossis  metacarpi  pollicis  being  the  more  internal  of  the  two. 
The  tendon  of  the  extensor  longus  poUieis  forms  its  outer  boundary.  These 
tendons  can  be  divided  at  this  situation  by  making  them  as  prominent  as 
possible,  then  introducing  the  knife  from  the  anterior  surface  of  the  wrist 
beneath  the  tendon  and  cutting  toward  the  integument. 

The  Premutiojis.— The  radial  artery  is  to  be  avoided  as  it  passes  be- 
neath them,  and  Ukewise  the  radicle  of  the  radial  vein  as  it  crosses  the  in- 
tervening space, 

Ttte  Division  of  the  Tendon  of  the  Flexor  Carpi  Radialis  Muscle, — The 
tendon  of  this  muscle,  at  the  lower  third  of  the  forearm,  is  situated  imme- 
diately to  the  inner  side  of  the  radial  artery,  and  can  be  reatlily  divided  there 
by  pjissing  the  knife  aw^ay  from  the  artery  beneath  the  tendon » 

The  Division  of  the  Tendon  of  the  Flexor  Carpi  Ulnaris  MascIe.^^The 
tendon  of  the  ilexor  carpi  ulnaris,  the  most  internal  on  the  anterior  sur- 
face of  the  forearm,  is  inserted  largely  into  the  pisiform  bone  and  has  the 
ulnar  artery  at  the  outer  border.  This  tendon  can  be  easily  divided  at  a 
half  inch  or  so  above  the  insertion  by  passing  the  knife  beneath  it,  away 
from  the  artery  and  nerve,  and  cutting  toward  the  surface. 
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The  Dhlalon  of  the  Teitdon  of  the  Hirrps  Musdc  of  the  ForfitrNi,—-^lie 
tt'wdon  of  iiisiTtion  of  tUh  inuHtk*  may  Ik'  tlivitk'd  i'itlR*r  abuvo  or  Uulow  the 
giving  off  of  tliL*  bidpitnl  fasi^ia  (Fig.  222,  f).  The  former  t^itiiation  is  the 
Bufer,  Division  at  the  latter  point  contomplates  the  leaving  intact  of  the 
bicipital  fascia.  This  is  a  matter  of  some  itnj»nrtance>  for  if  the  fascia  is 
contracted  also,  the  deformity  will  be  mtiiutaiiied  in  lesser  degree  after  sec- 
tion of  the  tendon  at  the  lower  point  But  wlien  the  fascia  is  not  involved, 
some  advantage  will  bo  gained  io  pronation  of  tlie  forearm  if  the  influenoe 
of  the  fascia  be  not  impaired  by  section. 

The  Operaiion. — Make  the  veins  at  the  elbow  prominent  by  constricting 
the  arm  above  ;  extend  the  forearm  to  make  the  tendon  prominent  and 
tense  ;  enter  the  knife  at  its  inner  border  and  pass  it  cantion^ly  between  the 
tendon  and  the  brachial  artery ;  cut  outward,  being  careful  not  to  injure 
the  distended  veins. 

Teaotomy — Lower  Extremities.  7'he  Dunsion  of  the  Tendon  of  the 
Tibialis  I'ljsticu.s  MNHtle. — The  tendon  of  this  mnscle  is  intimately  associ- 
ated with  the  deformity  of  talipes  varns.  It  runs  along  the  inner  border  of 
the  tibia,  behind  the  internal  malleoltts,  in  a  separate  sheath,  being  the  inner- 
most tendon  at  this  situation  ;  after  leaving  the  internal  malleolus  it  passes 
beneath  the  calcaneo-scapboid  ligament  to  its  insertions.  In  the  normal 
foot  it  lies  well  concealed  within  a  closely  littiiig  groove,  bnt  it  can  be  readily 
outhned  between  the  tip  of  the  malleolus  and  the  astragalo-scaphoid  articn- 
lation. 

In  talipes  vanis  the  tendon  is  raised  from  its  groove  and  becomes  promi- 
nent above  and  below  the  tip  of  the  internal  malleolus.  The  tendon  can  be 
divided  either  above  or  below  the  maHeolus,  but  it  is  better  done  at  a  point 
about  an  inch  and  a  half  above  the  tip  in  the  adult,  and  one  inch  in  the 
child  or  infant.  The  tendon  is  made  tense  by  strongly  abducting  the  foot, 
and  the  knife  is  passed  with  the  usual  precautions  between  the  internal  bor- 
der of  the  tibia  and  the  tendon  ;  the  division  is  made  by  cutting  backward. 

The  division  between  the  tip  of  the  malleolus  and  the  astragalo'scaphoid 
articulation  is  not  advised  on  accouTit  of  the  contiguity  of  the  ankle  joint 
and  the  internal  plantar  artery*  If,  however,  it  be  thought  advisable  to 
operate  at  this  situation,  the  foot  should  be  strongly  abducted,  the  point  of 
the  tenotome  carefully  insinuated  beneath  the  tendon  between  it  and  the 
plantar  artery ;  the  handle  is  then  depressed  so  as  to  carry  the  point  away 
from  the  joint,  and  the  section  made  from  within  outward.  In  fat  infants 
it  often  happens  that  neither  the  tendon  nor  the  inner  Bilg%  of  the  tibia  can 
be  located.  In  such  cases  a  pnncture  is  made  in  a  line  exactly  between  the 
anterior  and  posterior  borders  of  the  leg  at  the  inner  aspect  wiih  a  sharp- 
pointed  tenotome  down  to  and  through  the  sheath  of  the  tendon.  The  sharp- 
pointed  blade  is  then  withdrawn  and  a  blunt-pointcd  one  is  passed  beneath 
the  tendon,  which  is  divided  by  cutting  upward.  It  is  wise  to  recall  the 
fact  that  while  the  space  between  the  tendon  and  the  tarsal  bones  is  of  lim- 
iter]  extent,  yet  it  is  quite  sufticii.»ut  to  admit  the  blade  of  tlie  tenotome. 

The  Divuion  of  the  Ttuidon  of  the  Flexor  Lottgifs  Digitorum  MuscU, 
— The  tendons  of  this  muscle  are  sometimes  productive  of  flesion  of  the 
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toes,  after  the  correction  of  the  deformity  of  the  tarsus  caiiacd  by  the  con- 
traction of  the  tibialis  posticus.  The  flexor  longus  digitonim  temloti  lies 
immediately  posterior  to  the  tendon  of  the  tibialis  posticus,  behind  the  inter- 
nal malleolus,  and  is  often  divided  by  the  same  cut  which  severs  the  tendon 
of  that  muiicle.     It  can,  however,  be  divided  independently. 

If,  after  the  division  of  the  tibialis  posticus  tendon,  the  influence  of  the 
flexor  longus  digitorum  muscle  on  the  toes  be  objectionable,  its  tendon 
can  l>e  divided  by  iotrotlucing  the  tenotome  beneath  it  thi'ongh  the  same 
incision,  and  cutting  toward  the  surface  as  before. 

The  Precaution.'^. — The  posterior  tibial  artery  and  its  veniT?  comites, 
which  in  the  adult  are  often  varicose  in  this  situation,  must  lie  carefully 
avoided  by  pressing  them  outward  with  the  finger.  If  for  contraction  of  the 
toes,  unassociated  with  deformity  due  to  the  tibialis  posticus,  it  be  deemed 
advisable  to  sever  the  tendon  of  this  muscle,  the  ])osterior  tibial  vessels 
must  first  be  detected  and  pushed  outward  by  the  tliimib,  which  should  then 
be  pressed  firmly  between  them  and  the  tendons  at  the  inner  side ;  then  pass 
the  ttmotome  perpendicularly  through  the  integument,  midway  between  the 
internal  margin  of  the  tibia  and  the  end  of  the  thumb ;  cart^fully  insinuate 
it  between  the  tendons  of  tlie  tibialis  posticus  and  the  llexor  longus  digito- 
rum down  to  the  bone ;  turn  the  edge  toward  tlie  surface,  and  carefully 
divide  the  tendon. 

lite  Division  of  the  Tendon  of  the  Flexor  Longus  PoUicis  Muscle, — It 
may  become  necessary  to  divide  the  tendon  of  this  muscle  on  account  of  the 
crippled  action  of  the  foot  in  walking  dependent  upon  undue  flexion  of  the 
great  toe.  The  toe  should  be  forcibly  extended,  and  the  kuife  carefully 
inserted  beneath  the  tendon  at  the  point  of  greatest  prominence,  which  will 
be  anteriorly  at  the  inner  border  of  the  foot  The  blade  of  the  instrument 
should  be  passed  from  the  internal  plantar  artery- 

The  Tetidu  AchUlis  is  the  largest  and  most  prominent  tendon  of  the 
human  system.  It  Is  about  six  inches  long,  three  quarters  of  an  inch 
broad,  and  a  quarter  of  an  inch  thick,  and  is  inserted  into  the  lower  part  of 
the  posterior  tuberosity  of  the  os  calcis.  The  narrowest  portion  in  the  adult 
is  at  a  point  about  two  inches  above  the  insertion.  The  posterior  tibial  ves- 
sels and  nerves  are  to  the  front  and  inner  side  at  a  considerable  distance 
from  the  tendon,  and  in  no  danger  of  injury  if  ordinary  care  be  exercised, 
The  short  saphenous  vein  lies  superficially  and  closely  to  the  outer  border. 

The  Division  of  the  Tendo  Achiilis, — Place  the  patient  on  a  bed  with  the 
foot  extending  over  the  edge;  forcibly  flex  the  foot  to  make  the  tendon 
tense  (Fig.  341) ;  draw  the  skin  outward  away  from  the  tendon  to  remove 
the  saphenous  vein  from  danger;  introduce  the  blade  of  the  tenotome  with 
the  fiat  surface  parallel  with  the  tendon  close  to  its  outer  or  inner  border,  as 
is  most  convenient;  carry  the  point  of  the  blade  to  the  opposite  side  of  the 
tendon  and  depress  the  handle  to  a  horizontal  position  ;  turn  the  edge 
toward  the  tendon  and  cut  carefully  through  the  structure  with  a  guarded 
sawing  motion,  while  the  foot  is  firmly  Hexed  and  the  tendon  is  pressed 
upon  the  edge  with  the  finger.  At  the  last  stage  of  the  procedure  great 
caution  is  essential,  otherwise  a  sudden  giving  way  ol  the  tendon  may  cause 
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tiio  severance  of  the  BUperimposc^d  tisBiiei^.  All  of  tht*  prt'cautioup  pre- 
viously enjoined  in  tenotomy  .shouh]  lie  exerciaMl  in  ihh  imstance.  After 
carefully  premising  the  air  find  blood  from  the  wound  by  eiirrying  the  thumb 
and  finger  of  the  left  hand  toward  the  eut,  the  wound  is  closed  by  a  eatgitt 
stitch  or  by  an  antiseptic  compress  held  in  place  by  a  fold  of  sterile 
gauze.     When  the  position  of  the  foot  is  pro]>erly  rectified,  it  should  be 


Flo.  341.— Divirliiig'  toiido  A  chill  is. 


held  thus  (Fig.  342)  by  a  long  adhesive  strip  {2,  3)  earried  up  the  k*g 
from  a  thin  i??trip  of  wood  (4)  strapptnl  (1)  to  the  sole  of  the  bandaged  foot 
and  held  in  jmsition  by  adhesive  plaster  or  bandagi^s,  A  thin  plaster-of- 
Paris  splint  applied  to  the  leg  and  foot  witli  the  latter  in  the  rectified  po- 
sition will  hold  thcin  in  proper  relation.  If 
gradual  recti tieati on  be  practiced,  these  re- 
straining influences  shunld  not  be  employed 
until  three  or  four  days  later* 

The  IHvmon  of  the  Tendons  of  ike  Per- 
ofipm  Longm  and  Brevls  Muscles. — The 
tendons  of  thesc^  muselt*s  pass  in  a  common 
groove  behind  the  external  malleolus,  and  are 
inclosed  by  the  same  sheathj  the  hrevis  pass- 
ing the  more  anteriorly.  The  peroneus  hrevis 
leaves  its  fellow  Hfter  passing  behind  the  mal- 
leolus,  and  is  inserteil  into  tlie  base  of  the 
metatarsal  hone  of  the  little  toe  at  the  outer 
side.  The  peroneus  longus,  after  passing  1)0- 
hind  the  malltKilus,  gains  the  sole  of  the  foot, 
enters  the  ealeaneo-euhoid  groove,  and  is  in- 
serteil into  the  internal  euneiforni  and  the 
base  of  the  metatarsal  bone  of  the  great  toe, 
at  the  outer  side.  The  tendon  of  cither  mus- 
cle may  be  diruled  at  two  situations:  1, 
About  an  inch  and  a  half  above  the  tip  of 
the  malh^>his;  2,  at  three  fourths  of  an  inch  in  front  of  Uic  nm!hxjlu8. 
These  tendons  are  commonly  divided  at  the  former  situation,  but  c^n  bo 
severed  connectedly  or  singly  at  either  place. 


Flo,  84a.— Foot,  rectifled  oud  held 
in  jKisitioti. 
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If  it  be  decided  to  sever  both  simultaaeously  above  the  irialleolus,  seek 
the  antero-external  border  of  the  fibula  about  an  inch  and  f%  half  above  its 
tip  J  pass  tJic  knife  between  the  bone  and  tendons;  turn  the  edge  outward 
and  cut  tow*ard  the  surface.  The  short  saphenous  vein  should  be  pushed 
inward  to  avoid  injury. 

If  either  leudon  is  to  be  divided  separately  above  the  malleolus,  push  the 
integuoient  aside  with  the  thumb  to  protect  the  vein,  then  push  the  thumb 
down  firmly  to  the  bone  behind  the  tendons ;  piiss  the  tenotome  perpen- 
dieularly  at  the  end  of  the  thumb  and  carefully  insinuate  it  between  the 
tendons,  after  which  it  is  passed  outward  or  inward,  as  the  case  may  be, 
beneath  the  tendon  to  be  severed,  the  edge  turned  toward  the  surface,  and 
the  division  made  as  in  the  preceding  instances. 

If  the  division  is  to  be  made  below  the  malleolus,  make  the  tendons  tense; 
enter  the  knife  about  one  half  or  three  fourths  of  an  inch  in  front  of  the  tip 
of  the  malleolus,  between  the  tendons,  when  either  may  he  divided  by  cut- 
ting outw^ard  or  inward,  as  the  case  may  be. 

The  DivisioH  of  the  Tendon  of  the  Tibialis  Anticus  Muscle. — The  ten- 
don of  this  muscle,  like  the  tibialis  posticus,  is  of  importance  in  connection 
witli  talipes  varus.  It  is  the  innermost  tendon  of  the  leg  and  foot  on  their 
anterior  surface,  and  can  be  easily  outlined  unless  the  foot  be  fat  and  chubby, 
when  eome  difficulty  may  be  oxporienccd. 

In  well-marked  cases  of  talipes  varus  the  tendon  is  displaced  considerably 
to  the  inner  side,  aud»  if  the  foot  be  abducted,  will  become  quite  prominent* 
It  is  best  divided  about  one  inch  above  its  insertion  into  the  internal  cunei- 
form bone.  Make  the  tendon  tense  and  pass  the  knife  from  without  inward, 
to  avoid  the  dorsal  is  pedis  vessels. 

The  Division  of  ike  Tendon  of  the  Extemor  Proprins  Halhicis  Muscle, 
— As  the  tendon  of  this  muscle  passes  across  the  dorsum  of  the  foot,  it  can, 
like  the  preceding  tendon,  be  quite  easily  distinguished.  It  may  be  necessary 
to  divide  it  after  the  division  of  the  extensors  of  the  tarsus,  on  account  of  its 
causing  undue  extension  of  the  great  toe.  The  toe  should  be  forcibly  flexed 
and  the  tenotome  wirried  beneath  the  tendon  from  without  inward,  to  avoid 
the  dorsalis  pedis  vessels- 

The  Division  of  the  Tendons  of  the  Eximuor  Long  us  Digitorum  Muscle* 
— The  tendons  of  this  muscle  may  cause  not  ouly  an  obstinate  extension  of 
the  toes,  but  may  also  aid  in  maintaining  the  tarsus  in  a  state  of  forced 
flexion.  They  can  be  divided  separately,  as  they  pass  along  the  dorsum  of 
the  foot,  or  all  may  be  cut  at  once  by  flexing  the  toes,  entering  the  knife 
beneath  the  tendons  a  little  helow^  the  bend  of  the  ankle,  from  within  out- 
ward, to  avoid  the  dorsal  is  pedis  vessels. 

The  Divijsion  of  the  Tendon  of  the  Feromus  Ttrtius  Muscle. — The 
peroueoa  tertius  may  be  divided  together  with  the  extensor  longus 
digitorum  tendons.  It  can  be  divided  separately  before  its  insertion  into 
the  dorsum  of  the  metatjirj^al  bone  of  the  little  toe  by  extending  the 
tarsus  and  passing  the  knife  beneatii  it  from  without  inward.  It  is  the 
most  external  tendon  on  the  dorsum  of  tfie  foot  in  front  of  the  external 
malieolus. 
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The  Divmon  of  the  Biceps  Tendon  at  the  Leg,— The  tejuloii  of  the  bicTps 
cruris  forms  the  estrrftal  hamstring,  and  is  iiiscrtt'd  inln  tht'  haul  of  the 
iiUuhi  niid  tht*  oiiler  tuhiTosity  of  the  tihia.  T!io  external  pniiliteal  nerve 
is  located  iiumediaLely  at  its  inner  side  (Fig»  l.HJ,  J).  To  divide  the  tendon 
extend  tlio  leg,  press  the  nerve  aside  with  the  tlinmb,  and  pasg  the  tenotome 
from  within  outward  beneath  the  tendon  about  an  inch  iinfl  a  half  above  the 
head  of  the  fibula,  and  divide  the  tendon  toward  the  eurface  while  it  is  sup- 
ported by  the  finger. 

7'he  Inner  Ilamdnng  Tendons  are  the  tendons  of  the  semiteuditiosus, 
semimembranosus,  grainlis,  and  sartorius  niuseles;  the  6r8t  two,  however, 
are  the  ones  priDcijially  coneerued  in  deformities.  The  tendon  of  the  semi- 
tendinosus  is  the  longest,  smallest,  and  nearest  to  the  median  line  of  the 
popliteal  space;  that  of  the  semimembranosus  is  much  deeper  and  runs 
p  II  rail  el  with  the  former.  Either  of  these  tendons  can  be  divitled  by  extend- 
ing the  leg  to  make  the  tendon  tense,  and  enteriug  the  knife  l>eneath  it 
from  the  outer  side,  at  the  most  prominent  portion,  and  cutting  toward  the 
surface. 

Thr  Rf marks. — ^Their  division  to  relieve  flexion  of  the  leg  \\ill  not  al- 
ways admit  of  its  complete  extensioUp  due,  among  other  thing««,  to  the  con- 
traction of  the  heads  of  the  gastrocnemius,  which  are  inserted  into  the 
condyles  of  the  femur.  The  forced  extension  of  tlie  leg  under  these  cir- 
cumstances often  causes  the  tearing  asunder  of  the  attachments  of  this  mus- 
cle, especially  the  inner  head,  which  is  the  larger  and  stronger  and  is  inserted 
higher  than  the  external  The  haemorrhage  resulting  therefrom  may  be 
severe  enough  to  infiltrate  the  tissues  of  the  popliteal  space,  thus  simulating 
rupture  of  more  import4int  vessels.  Tiie  liability  to  this  rupture  aud  conse- 
quent bleeding  may  be  lessened,  if  not  obviated,  by  first  dividing  the  tendo 
Achillis  ;  or,  what  is  perhaps  better,  by  first  dividing  the  hamstring  tendons, 
after  which  if,  on  attempting  to  straighten  the  limb,  the  foot  becomes  ex- 
tended, the  tendo  Achillis  can  then  be  divided.  After  division  of  the  ham- 
string tt^ndons,  fibrous  bands  and  bands  formed  by  tense  nerves  and  vessels 
nuiy  l)e  apparent  to  sight  and  touch  in  the  popliteal  space.  Tlie  exterrtal 
pojditeal  nerve  is  often  made  *piite  prominent  by  the  act  of  extension,  and 
for  this  reason  may  be  mistaken  for  undivided  libers  of  the  biceps  tendon. 
Forced  extension  in  the  presence  of  great  and  vigorous  deformity  exposes 
the  popliteal  vessels  to  the  danger  of  rupture,  and  often  causes  pain  and 
other  ilisagreeable  modifications  of  sensation  of  the  areas  supplied  by  the 
overstrained  nerves. 

The  DiviHion  of  the  Tendons  of  (he  Gracilis  and  SartoriuB  Muscles. — 
The  gracilis  and  sartorius  tendons  can  be  divided  at  the  nnder  side  of  the 
knee  after  forcible  extension  of  the  leg,  by  passiug  the  blade  of  the  tenotome 
close  to  the  inner  side  of  the  tendon  of  the  semimembranosus,  between  it  and 
the  grn<'ili8,  depressing  the  handle  outward  or  inward,  as  the  case  may  be, 
and  dividing  the  structures  toward  the  skin.  The  sartorius  can  be  divided 
at  a  point  two  inclies  or  so  below  its  origin.  For  this  purpose  the  thigh 
should  be  strongly  abductefl,  aud  a  blunt  tenotouie  passed  beneath  the  mus- 
cle aud  carried  toward  the  surface. 
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f  The  Division  of  the  Tendon  of  the  Quadriceps  Extensor. — The  quad- 
riceps extensor  tendon  may  be  divided  above  tlie  patella  bv  making  an  in- 
cision down  to  the  tendon  parallel  with  the  base  of  the  patella;  enter  the 
point  of  the  knife  above  the  patella  cantionsly,  and  divide  the  tendon  with 
a  flawing  motion.  A  careful  and  continnons  effort  to  flex  the  leg  should  be 
made  while  the  tendon  is  being  cut,  in  order  that  its  deepest  fibers  may  be 
niptured,  tlios  avoiding,  as  far  as  [tossible,  entering  the  synovial  extension 
of  the  knee  joint  which  lies  beneath  iU  However,  the  limb  slionld  not  be 
flexed  further  than  is  necessary  for  this  purpose,  and  after  the  division  it 
should  be  placed  in  a  comfortable  position  till  rei>air  is  well  advanced. 

The  IHviswn  of  the  Trndun  of  the  Addurtor  Longits  Musde, — The  ad- 
ductor longus  muscle  is  situated  at  tiie  inner  side  of  the  thigh,  forming  the 
inner  border  of  Scarpa's  triangle.  It  is,  however,  located  on  about  the  same 
plane  as  the  pectiueiis  muscle.  It  is  temiinous  at  its  origin  from  the  pubes, 
and  can  be  easily  divided  when  mmle  tense  by  passing  the  knife  beneath 
its  outer  border  an  inch  or  so  from  the  origin,  and  cutting  upward  and 
inward. 

7"//^  Division  of  the  Pectineua  Muscle  (Myotomy). — The  pectineus  mus- 
cle acts  as  a  flexor  and  adductor  of  the  thigh,  and  may  require  division  on 
account  of  malposition  of  the  limb.  The  pelvis  is  steadied,  the  thigh  extended 
and  abducted,  which  causes  the  fibers  of  the  pectineus  to  become  tense  and 
prominent.  A  long-bhided  myotome  (Fig.  ^K!:ij  is  then  introduced  at  the 
outer  border,  about  an  inch  below  its  origin,  and  carried  inward  and  upward 
till  the  division  is  complete.  The  internal  circumflex  artery,  which  runs  l)e- 
tween  the  psoas  magnvis  and  the  outer  border  of  the  pectineus,  is  the  only 
vessel  of  any  size  ex|>osed  to  injury.  The  danger  to  this  is  iusigniflcant 
unless  it  arises  higher  than  usuaL  If  the  division  be  made  downward  and 
inward,  the  femoral  vessels  will  be  less  exposed  than  when  made  in  the  oppo- 
site direction. 

The  Tensor  Vaginm  Femoris  Muscle  can  be  severed  without  difficulty  by 
introducing  a  long-bladed  tenotome  beneath  it,  at  either  border,  about  an 
inch  Ijelow  its  origiu,  and  cutting  toward  the  surface. 

The  Muscles  of  the  Trunk.  The  MuUifidus  Spinm  Muscle. — This  muscle 
lies  at  either  side  of  the  spinous  process,  in  the  groove  formed  between  the 
spinous  and  transverse  processes,  extending  from  the  sacrum  to  the  axis. 
It  is  quite  superficial  in  the  sacral  region  opposite  to  the  posterior  superior 
spinous  procc8S  of  the  ilium. 

The  Division  of  the  MifUifidns  Spince  Muscle  (Myotomy). — Raise  a  fold 
of  skin  parallel  with  the  long  axis  of  the  muscle ;  pass  a  long-bladed  myotome 
from  the  spinous  processes  outward  beneath  the  muscle  to  its  outer  border, 
and  cut  toward  the  surface. 

The  Divisio7i  of  the  Latissimus  DorsL — The  tendon  of  this  musde  may 
be  divided  separately  at  the  lower  border  of  the  axilla,  or  conjointly  with 
that  of  the  teres  major  muscle,  a  short  distance  below  their  insertion  into 
the  bicipital  groove  of  the  humerus. 

In  eitlier  instance  the  arm  is  forcibly  raised  to  render  the  muscle  tense 
and  prominent,  and  a  long,  narrow-bladed  tenotome  is  iaserted  along  the 
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anterior  border^  the  edge  directed  posteriorly,  and  either  tendon  ia  carefully 
severed  by  an  outward  sawing  motiorh 

The  Laiisaimns  Dorsi  Mitscle  may  be  tliviilt^d  at  tht>  lower  angle  of  the 
gcapnla  in  the  following  manner :  Make  the  muscle  tense  as  before,  pass  a 
long,  strong  tenotome  beneath  it,  and  cut  carefully  outward  toward  the  sur- 
face; close  the  incision  with  an  aseptic  compress* 

The  Division  of  the  Erector  Spinw  Mua^eh  (Myotomy), — The  erector  spinas 
muscle  forms  the  principal  portion  of  the  muscular  prominence  at  either  side 
of  the  spine  in  the  lumbar  region.  It  is  a  thick,  strong  muscle,  which  arises 
from  the  sacrum  atid  contiguous  structures,  and  divides  at  the  lower  border 
of  the  last  rib  into  the  longissimus  dorsi  and  sacro-lumbalis,  which  muscles 
are  inserted  respectively  into  the  transverse  processes  of  the  dorsal  vertebraa 
and  the  angles  of  the  lower  ribs.  The  erector  spime  can  be  divided  with 
a  long  tenotome  passed  from  the  outer  border  of  the  muscle,  just  below  the 
hist  rib,  downward  and  inward  toward  the  spine. 

The  Division  of  the  Trapezius  Muscle  (Myotomy). — The  trapezius  mus- 
cle has  an  extensive  origin.  The  portion  which  arises  from  the  inner  third 
of  the  superior  curved  line  of  the  occipital  bone  is  often  divided  on  ac- 
count of  abnormal  deviations  of  the  head. 

The  division  is  readily  accomplished  by  making  the  muscle  tense,  and 
severing  it  with  a  tenotome  entered  beneath  it,  just  below  the  occipital 
protuberance,  witli  the  edge  tnrned  toward  the  integument* 

The  Division  of  the  iSternO'CIeido- Mastoid  Muscle, — Division  of  this  mus- 
cle is  often  necessary  in  cases  of  wryneck  dependent  upon  abnormal  muscular 
force.  It  is  divided  at  its  lower  extremity,  either  at  its  sternal  or  its  clavicu- 
lar attachment,  often  at  both.  For  the  division  at  either  part,  the  muscle  is 
put  on  the  stretch  by  turning  the  head  to  the  opposite  side,  a  blunt- pointed 
tenotome  is  passed  beneath  it  from  the  outer  side,  about  hall  an  inch  above 
its  insertion,  and  it  is  divided  toward  the  surface. 

The  Remarks. — The  division  of  the  clavicular  portion  may  be  ample  to 
correct  the  deformity ;  if  not,  the  sternal  portion  should  be  severed  in  the 
same  manner.  It  is  necessary  to  hug  closely  the  under  surface  of  the  por- 
tions to  be  dividt?d,  otherwise  the  deep-seated  and  important  vessels  may  be 
injured.  It  is  not  safe  to  attempt  a  subcutaneous  section  of  the  muscle 
above  this  point  on  account  of  its  relation  to  the  common  carotid  artery  and 
the  internal  jugrilar  vein. 

Tenorrhaphy  or  Tendon  Suturiiig.— Tenorrhaphy  is  employed  for  the 
purpose  of  uniting  the  divided  ends  of  tendons  by  sewing.  General  an a?s- 
thesia  and  entire  absence  of  bleeding  are  essential  to  a  satisfactory  technique- 
Both  recent  and  old  divisions  are  amenable  to  this  treatment,  tlie  more 
recent  the  better,  however,  as  the  older  the  division  the  greater  the  degree 
of  the  separation  and  the  ditficulty  of  uniting  the  divided  extremities.  It  is 
very  necessary  that  antisepsis  be  thorough,  as  a  failure  in  this  regard  not 
only  defeats  the  efforts  of  repair,  but  also  may  cause  a  destructive  inflamma- 
tion of  the  sheaths  of  the  tendons  and  contiguous  tissue. 

The  Sjteeial  Considerationft. — The  chief  difficulty  of  the  operation  con- 
its  in  finding  the  divided  ends  of  the  tendons  and  uniting  them  with  their 
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FiQ,  Ji43.— 'reijoiriuihy. 
simplest  methoa. 


Mlowg.  When  aoy  doubt  arises  regarding  their  identity,  the  ends  of  the 
tendons  of  tho8e  musch'S  having  siiiular  fuw. tioBS  j^houhi  he  joined  together. 
At  all  events,  those  having  dis&iraihir  fiinctions  t^lioiild  not  he  united. 
The  distal  ends  are  usually  easily  found,  as  they 
retract  but  little.  The  proximal  ends  are  often 
found  witb  didiculty,  and  may  be  lost  on  ac- 
count of  strong  retraction,  eypeeially  in  tbot^e 
cases  where  division  takes  place  during  great 
muscular  effort,  Sometinies  simple  flexion  or 
extension  of  the  limb,  as  the  case  may  be,  will  bring  them  into  view. 
The  proximal  ends  can  be  forced  downward  by  grasping  with  botli  hands 
the  circumference  of  a  limb,  where  muscles  are 
divided,  and  drawing  downward ;  also  by  the  appli- 
cation of  an  Esmareb's  bandage  from  above  down- 
ward to  almost  the  seat  of  the  injury.  If  these 
measures  faih  a  longitudinal  ineipion  is  made  par- 
allel with,  but  not  over  the  tt  ndon,  for  wdien  thus 
approachc^l  tfie  danger  of  substxjnvnt  adhesion  of 
the  superficial  and  deep  tissues  is  reduced  to  a  mini- 
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Fio»  844.— Tenorrapby,  quilt  suture. 


Fio.  845.~Witzcr3  method. 


mum.  If  this  plan  he  not  feasible,  then  introduce  into  the  vacant  sheath 
up  to  tho  end  of  the  tendon  a  probe,  upon  the  end  of  which  a  short  inci- 
sion is  made  frotn  without  down  into  the  sheatli ;  push  the  probe  through 
the  opening,  and  raise  the  end  of  the  tendon  through  also;  connect  the 
end  of  the  tendon  with  the  end  of  the  probe  by  means  of  a  small  cord  tied 


^Oc  XQ>c 


Fru.  H46.— (T,  b. 


(jut It  strtare,    d,  c.  Ilueter's  (>eri tendinous  suUire* 


firmly;  withdraw  the  probe,  dragging  the  tendon  after  it  down  to  the 
open  mouth  of  the  sheath.     Silver  wire,  chromicized  catgut,  fine  silk,  and 
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Fm.  a47.—  lii II roths  buDdJe- 
suture. 


kangaroo  tendon  are  acceptaUU'  Fur  tomion  Buturing.  Thr  ends  of  a  di- 
vidt'd  tendon  eiin  ofteti  he  held  in  pmjier  pkiee  by  means  of  one  or  more 
sntnres  passed  throii<;h  ilium  unfl  lied  {Vv^,  H43).  If  tiiere  he  danger  of  the 
sutures  tearing  out,  iinothcr  niettiod  of  arrangement  nmy  be  uiieil  instead 
(Fig,  .144).  WitzeFs  method  is  a  simple  one  and  quiekly  utilized  (  Fig.  345), 
Witzel  introdueed  a  single  tendon  suture  of  medium-sizLHl  eatgut  at  a 
<!ist4inee  from  tfie  tendon  emis,  drew  them  together  (A),  iind  then  supple- 
mented tills  one  by  smaller  adjustment  sutures  (B),  The  quilt  suture  of 
Wolder  ( Fig,  34fl)  is  suited  to  met^t  a  eonsiderable  degree  of  tension.  In  in- 
stanees of  great  tension,  Nieoladoni  advises  that  the  central  partof  the  tendon 

he  fixed  to  the  integument  at  some  distance  above 
the  wound  by  a  deep  suture  or  an  acupressure 
needle,  after  whieh  the  ends  are  united  by  ordi- 
nary sutures.  The  central  part  ean  lie  stitched  to 
a  contiguous  unimpaired  tendon  with  eatgut  for 
a  similar  purpose.  The  method  practiced  by 
Billrotli  is,  howt'ver,  better  and  simpler  than  Nicoladoni's.  Billroth  tied 
a  suture  to  a  bundle  of  JlhtTs  (Fig.  347)  at  eittier  side  of  each  end  of  the 
severed  tendon,  and  drew  tlie  ends  together,  Whtm  thus  plaei'd  the  suture 
grasps  the  libers  at  a  right  angle  with  their  long  axis,  and  thus  obviates  the 
tearing  out  so  mucli  dreaded 
with  great  tension. 

Oldique  division  of  the  ex- 
tremities,  and  union  by  a  su- 
ture earrie^l  tlireetly  through 
them  (Fig,  348).  ean  l)e  prac- 
ticed when  the  sacriflee  of  the 
tendon  structure  in  the  aceom- 
plishnient  of  the  coaptation 
does  n<vt  ciiuse  undue  shorten- 
iiig.  If  but  little  tendency  to  separation  be  present,  suturing  together 
the  peritendinous  tissues  of  the  extremities  may  suffice  (Ilueter,  Fig.  34(5, 

ft  (').     However,  this  plan  is  of  iQfrLH|uent  and 
®  *  uncertain  utihty. 

I  iM#  ^"  order  to  bridge  an  unavoidable  gap  in  a 

7C|3r      tendon,  several  strands  of  tine  catgut  are  con- 

|H         nei'tc^d   with  and  caused  to  extcjvd  between  the 

IH         separat<*d  ends*  thus  laying  the  ffuindation  for  a 

BK         fjossible  repair  (Fig.  34J),  b).    The  introduction 

BH         of  a   tendon  gnift  in  these  east's,  of  suffickiit 

CS         Itngtli  to  fill  the  gap,  taken  frcmi  a  eat  or  oilier 

rj^        suitable  source,  is  entitled  to  further  trial.   How- 

'  '^  ever,  if  the  tendinous  sheath  have  heim  destroyed, 

there  is  little  chance,  indeed,  of  l»enefit  from  the 

bist-mentionrd   exp(Mlient. 

Tendon  lengthening  may  be  utilized  to  remedy 


Fio.  348. — Oblique  Cfwqitiition  of  divided  ends. 


single  flap,   b,  GUick  s  nwitu 
ihI.  rntgiit  rt^pnir 


deformities  due  to  otherwise  irremedialde  short- 


OPEEATIOKS  ON  TENDONS,  LIGAMENTS,  PASCIAS,  ETO,  341 


ening  of  tendons  dependent  on  eontraetion  and  sloughing,  which  are  often 
the  sequel  of  traumatism  and  innamniatioiu 

A  tendon  can  be  lengtlieiied  bj  a  single  Hap  (Figs.  349,  a,  and  350),  or 
it  may  require  for  the  purpose  the     ^^^ 


union  of  douhle  flaps,  one  from  the 
end  of  each  extremity  (Fig.  351). 
The  making  of  alternate  free  inci- 
sions at  the  borders  of  a  tendon — 
the  accordion  plan^so  as  to  eaut^e 
the  tt^ndon  to  assume  an  accordion- 

like  appearance  wl.un  lengthened  p,^  3S0.-Single.fl«p  method. 

(Fig.353),is  much  more  ingenious 

than  f)rartical.     Less  prnnounced  cutting   (Fig.  354)   followed  l*y  tendon 
lengthening  is  called  the  incision  method  (Fig.  355). 


Fio,  ^1, — Double-flap  iiiethod. 

Lengthening  of  the  tendo  AchiUis  to  overcome  contraction  is  sometimes 
practiced.  Through  a  free  incision  the  tendon  is  exposed  and  divided  ac- 
cording to  the  plan  of  Anderson  (  Fig. 
352),  or  by  still  another  resembling 
Anderson's.    In  this  the  ends  a  and  h 
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Fio.  352.— Anilorson  3  doiible-ilfip  m(?t}io(L 
A.  Long^itiulimil  division,  Jl  Pliipa 
formeil.  C.  Tuadoa  leugtheoetl,  flaps 
united. 

are  united  together  ( Fig,  35f)),or  the 
accordion  method  can  be  utilised. 
The  former,  however,  is  much  the 
better. 

TranspJaniaiiijH    upward   of   the 
24 


Pio.  353.— A,  Poiieet*8 
accordion  melbocL 


Fio.  354. — Incision 
method. 
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iubercle  of  ike  os  calcis  can  bo  practiced  by  division  ot  the  os  calcis  through 
a  F-shapcd  incision  (Fig.  357)  made  imtncdiately  ln^iind  the  insertion  of 
the  tendon,  folhjwed  hy  extension  of  the  fuot  and  the  nailing  together  of 
the  sawed  surfaces,  as  a  supplementary  measure  to  the  lengtlu^ning  of  the 
tendon  by  direct  method  of  practice  (Fig.  358).  However,  the  small  gain 
thus  ixehicved  by  tlie  former  is  not  commensurate  with  the  risks  ineurred, 
to  say  nothing  of  the  ill  etlcct  of  the  measure  on  the  functions  of  the  heel. 


!<! 
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Fi6.  855.— Tendon 
lengthened  in  in- 
cision nii^thucL 


Fio.  357. — Incision  for  trans- 
pliiiittttion  <>f  tubercle  of  o« 
calcis. 


Fia,  356. — LeB^hening: 
teiido  AchiHis. 


Fio.  358.— TransfilanUtion  of 
tubercle  of  os  calcis;  tendon 
alrejuiy  lenglhencci. 


Tendon  shortening  is  practiced  for  the  purpose  of  improving  the  action 
of  muscles  where  power  is  lessened  by  the  elongation  of  their  tendons.  The 
removal  of  a  j)roper  tiegineut  of  a  tendon  and  union  of  the  divided  extremi- 
ties  can  he  ateumplished  hy  either  a  simple  oblique  rlivision  and  lateral 
apposition  and  union  (Fig.  348),  or  simple  rhVision  followed  by  intergraft- 
ing  of  the  extremities  and  union  ;  i.  e.,  the  introduction  of  the  wedge- formed 
extrc*niity  of  one  into  the  split  end  of  the  other  and  fixation  with  sutures. 

Shorienintj  of  the  tendo  AikiUis  to  remedy  talipes  tialcaneus  is  acme- 
times  practiced. 

Gibnei/'s  Method, — Expose  the  tendon  through  a  Y-shaped  incision,  di- 
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vide  it  from  hehiml  forward  and  below  tipward  very  obliquely;  draw  the 
upper  portion  downward  us  far  tus  possible  and  suture  it  to  tlie  lower;  con- 
fine the  foot  linidy  in  place  rintil  union  of  the  divided  ends  to  each  other 
is  secured, 

Willett'm  MeOmL — Make  a  Y-sbaped  incision  two  inches  in  length  down 
to  the  teodo  Aehillis  at  its  lower  end;  expose  the  tendon  at  the  guperficial 
and  lateral  surfaces  only,  corresponding  to  the  stem  of  the  Y ;  sever  the 
tendon  at  the  points  of  junction  of  the  vertical  portion  with  the  arms  of  the 
Y^ ;  dissect  along  the  deeper  surface  of  the  tendon  and  raise  the  proximal 
part  with  its  connection  to  the  integument  intact  for  three  quarters  of  an 
inch  ;  cut  from  the  deep  surface  of  the  prox^imal  end  and  the  superficial 
surface  of  the  distal  one  a  wedge-shaped  slice,  with  the  base  corresponding 
to  the  point  of  transverse  division  of  the  tendon  in  each  instance;  press  the 
heel  upward  and  draw  down  the  proximal  portion,  thus  apposing  the  cut 
surfaces  of  the  respective  portions  with  each  other,  and  while  the  parts  are 
thus  held  pass  two  sutures  at  either  side  through  the  integument,  the  ap- 
posed extremities  of  the  tendon,  and  out  through  the  iii tegument,  and  tie 
them  ;  unite  the  borders  of  the  integumentary  incisions  with  sutures,  leaving 
a  V-shaped  appearance  to  the  cut.    ('oniine  the  foot  until  repair  is  complete. 

The  Z  Melhod(¥\g.  3p59),— Expose  the  tendon  through  a  vertical  incision, 
dividing  the  skin  liorizontally  at  the  upper  and  Itjwer  ends  of  this  incision,  if 
necessary ;  divide  the  tendon  from  one  border  half- 
way through  (A  B) ;  split  the  tendon  from  this  point 
downward  far  enough  to  meet  the  demands  of  the  re- 
quired shortening  (B  C);  then  sever  the  remaining 
portion  of  the  tendon  at  a  right  angle  with  the  verti- 
cal incision  (CD);  remove  A  B  A'  IV  and  6'  />  (f  D* 
from  the  respective  extrendties;  unite  the  borders  CD 
and  C  D'  and  the  borders  A  B  and  A'  B'  with  each 
other  respectively  with  sutures,  and  also  the  vertical 
borders  B  (Z  Each  part  cut  away  is  equal  in  length 
to  the  shortening  required* 

The  Bemarks. — The  union  of  tiie  ends  of  the  ten- 
don by  sutures  after  the  removal  of  a  section  by  trans- 
verse division  is  of  qnestinnable  utility,  as  the  deformity 
may  soon  return  on  account  of  undue  yielding  of  the 
the  stretching  of  the  paralyzed  muscles  of  the  cidf. 


D' 


Fio.  35U,— Z  method  of 
shurteiiiiig  tt'udo 
Aehillis. 


bond  of  union  and 
In  cases  of  infantile 
paralysis  plastic  operations  on  tendons  are  useless  unltss  active  fibers  be 
present  in  tlie  muscle,  a^  indicated  by  electric  stimulation. 

TraHsjdnntafion  downward  of  the  tubercle,  of  the  os  ealcu^  to  overcome 
leugthening  of  the  tendo  AchiUis,  can  be  priK^ticed  by  nailing  the  posterior 
fragment  to  the  lower  rather  than  to  the  upper  aspect  of  the  sawed  surface 
of  the  aTiterior  fragment  (Fig,  35h). 

Tendon  TransplantatioE  (anastomosis). — By  tendon  transplantation  move- 
ment is  imparted  lo  tendons  of  paralyzed  muscles  by  grafting  them  with 
those  of  animated  muscles  having  a  similar  action.  Grafting  was  first  prac- 
ticed by  Nicoladoni  in  1882. 
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In  Figs.  360  and  361  the  Ileal thv  tendon  is  situated  on  the  right,  and  is 
of  a  uniforni  color,  while  the  tendon  of  the  paralyzed  muscle  is  on  the  left 
and  of  a  dotted  appearance. 

In  the  first  series  (Fig.  360)  the  tendon  of  the  muscle  from  which  the 
power  is  derived  is  functionally  unimportant. 


Fio*  860. — Temlon  transplantation.     First  series. 

In  tlie  ^eeoncl  series  the  tendon  of  the  healthy  muscle  is  functionally  im- 
portant. 

In  the  first  series  one  is  warranted  in  diverting  the  muscle  completely 
from  its  natural  course  and  making  use  of  the  entire  tendon. 


Ftii.  361. — Tension  trans  pi  an  tat  ion.    Second  series. 

A  IB  employed  where  the  muscle  is  completely  paralyzed. 

/?,  r,  and  D  arc  employed  where  some  function  still  remains  in  the 
paretic  muscle. 

In  thf  s^econd  series  (Fig.  301)  power  is  obtained  from  muscles  i\w  nor- 
mal function  of  which  can  m>t  be  wholly  spared  and  whose  action  therefore 
can  not  be  entirely  diverted  into  another  course.  The  continuity  of  the 
healthy  tendon  is  here  preserved. 

In  E  the  diseased  tendon  is  completely  paralyzed;  the  healthy  tendon  is 
completely  intact. 

In  F  the  healtlxy  tendon  is  split  in  half;  the  diseased  tendon  is  com- 
pletely paralyzed. 

In  6'  the  diseased  tendon  is  paretic;  the  healthy  tendon  is  entirely  intact 
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In  H  each  tendon  is  split  in  half ;  the  diseased  tendon  has  still  a  little 
power  left  in  it. 

In  /  the  healthy  tendon  is  split  in  half;  the  diseased  tendon  maybe 
either  paretic  or  completely  useless. 

The  arrows  indicate  the  directions  in  which  the  loose  Tied  tendons  and 
parts  of  tendons  are  drawn  in  the  mcthwjs  of  transplantation. 

The  arrows  are  arranged  in  three  fashions : 

L  The  descending  transplaiitatiofi  vjeihod  shows  the  arrows  pointing 
downward  toward  the  diseased  tendon  (Cy  />,  /). 

2.  77ie  ^'^  donble-sided^^  iraHSphijifaHofi  method  shows  sets  of  arrows 
pointing  toward  each  other  (A,  B,  F,  If). 

3.  The  ascending  iramplantaiion  method  shows  arrows  pointing  from 
the  diseased  tendon  upward  toward  the  healthy  tendon  (J?,  (?). 

The  Operation  (Vulpius), — Lay  open  the  tendon  sheaths  by  long  parallel 
cuts,  so  that  the  strengthening  ligaments  which  hold  the  tendons  in  place 
are  saved.  The  tendons  to  be  transplanted  are  either  entirely  or  partially 
loosened  for  some  dist^mce  in  order  to  permit  of  a  considerable  distortion, 
A  piece  of  the  muscle  belly  is  perhaps  separated  by  blunt  dissection  and  left 
in  connection  with  the  tendon. 

If  thick  tendons  lying  close  together  are  transplanted,  the  operation  is 
simple.  If  they  are  widely  separated,  it  is  necessary  to  effect  a  blunt  sub- 
facial  dissection,  A  forceps  is  pushed  beneath  the  soft  parts,  deep  under  the 
fascia,  because  here  deformities  of  the  tendons  are  less  to  be  feared,  rather 
than  to  await  the  quick  building  up  of  a  tendon  sheath.  The  bridge  of  soft 
parts  must  be  of  such  a  length  that  the  tendon  can  be  brought  in  a  direct 
line  to  its  new  point  of  insertion. 
Tht*  diseased  tendon  ne<.'d  not  be  di- 
vided. When  not  divided,  tlraw  the 
healthy  and  diseasi'd  tensions  towurd 
each  other,  by  means  of  iu^struuKnt*, 
and  make  a  buttonhole  in  the  dis- 
eased tendon  at  the  proper  pbire, 
into  which  the  trausplunted  tendon 
can  be  slipped.  Afterward  a  second 
similar  slit  could  be  made  nearer  the 

periphery,  so  as  to  make  a  true  braid,  Rtitehes  fix  the  tendons  at  the  situ- 
ations w^here  tht^y  pass  through  slits  and  also  between  them.  Whun  divided 
they  are  joined  as  indicated  in  Fig.  3G2, 

The  Remnrks, — The  presence  of  atrophy  of  tendons  verifies  the  loss  of 
power  of  their  muscles  and  makes  the  diagnosis  sure. 

It  is  reeonmiended  to  luring  the  end  of  the  muscle  himdle  in  sight,  which, 
if  it  presents  a  wdiite,  pink,  or  dark  nd  color,  would  indicate  paralysis,  pare- 
sis, or  a  normal  condition  respectively. 

In  order  to  avoid  tearing  out  of  the  tendons,  employ  a  strong  stitch, 
the  tendons  being  put  on  the  stretch. 

In  correcting  tlic  deformity  as  it  is  lirought  into  nonnal  and  even  over- 
corrected  position,  the  extremity  should  obey  light  pressure. 


Fio.  862» — Tendon  Ruastomosis ;  tendon 
divided. 
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If  the  traDspIantation  is  well  made,  one  should  be  able  to  recognize, 
while  the  patient  i&  still  tinder  the  anaesthetic,  that  the  extremity  no  longer 
hangs  as  h>osely  as  before,  and  no  longer  shows  the  stronp^  tendency  to  a 
faulty  position,  but  with  a  snre  elastic  tension,  remains  in  at  least  a  par- 
tially corrected  position.  Care  must  be  exercised  in  the  selection  of  a 
healthy  niusele,  the  tendon  of  which  is  to  be  joined  to  the  tendon  of  an  un- 
healthy one,  that  its  action  be  similar  in  nature  to  that  of  the  paralyzed 
muscle. 

IVie  Choice  of  Methods.— Tim  descending  transplantation  method,  if  po&- 
eible,  as  well  where  the  whole  tendon  is  tnmsplanted  (D)  as  where  it  is  par- 
tially transplanted  (/),  is  the  acceptable  method. 

After  eight  days  the  patient  is  allowed  to  get  up,  wearing  an  "overshoe," 
and  in  all  wears  the  bund  age  from  four  to  seven  weeks,  according  to  the  de- 
gree of  the  existing  deformity. 

The  after- treatment  consists  in  the  employment  of  massage,  gymnastics, 
baths,  electricity^  etc.,  and  the  more  faithftdly  they  are  practiced  the  quicker 
and  more  perfect  is  the  recovery. 

lite  litsulis. —  Vuipifis  reports  twenty-one  tendon  transplantations  on 
niueteeu  patients. 

One  case  completely  failed  as  a  result  of  suppuration  of  the  tendon  su- 
tures. 

Two  cases  failed  on  account  of  very  extensive  paralysis  and  unsatisfac- 
tory tech  ni  que. 

The  results  of  all  the  others  were  tlioroughly  good  and  satisfactory  con- 
sidering the  individual  proportion  of  strength.  Sometimes  the  result  was  a 
perfect  one  beyond  expectation.  Furthermore,  it  was  shown  that  the  result 
not  only  was  lasting,  but  that  in  the  course  of  months  it  improved  still  more. 

_  Tabulated  Staiement  of  Thirty-three  Cat^eji  of  Tendon  Transplantaiwn^ 

I  fri7/i  UejsulU  (Vtdpius): 

I  ReKidts  good , 20  coses, 

[  ResiiUiJ  fjonil,  or  siitisfactory,  but  not  perfect. 4     " 

Improved , , 3     " 

I  Not  itujrroved , . , , , ,  ^ . . , , 3     ** 

I  Doubtful  or  unknown  results , ,.....,,..     4     ** 

I  Tutal , ...  33      " 

Nicoladoni  grafted  the  peroneal  tendons  to  a  freshened  surface  of  the 
tendo  Achillis  to  restore  motion  to  a  paralyzed  calf,  (toldthwaii  connected 
the  sartorius  muscle  with  the  fascia  over  the  rectus  femoris  and  vastus  in- 
teruns  portions  of  a  paralyzed  ([uudrieeps  extensor.  An  active  extensor  of 
the  great  toe  caTi  bt?  caused  to  contribute  a  portion  of  its  vitality  to  a  power- 
less anterior  tibial  muscle  by  grafting.  Numerous  examples  illustrating  the 
idea  are  reported. 

Certainly  there  is  much  to  encourage  the  belief  that  substantial  benefit 
will  follow  the  practice.  The  aforegoing  figures  suggest  the  method  of  pro- 
cedure. Thorough  asepsis  and  strict  quietude  of  the  parts  should  be  en- 
forced until  union  has  tiiken  place. 
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Muscles  and  tbeir  sheaths  are  raptured  either  conjointly  or  separately 
from  tbo  elTeets  of  mnsctilur  and  other  forms  of  violence.  Muscles  require 
division  to  overcome  deform  ities  iueidentid  to  their  con  traction » 

My otomy»  or  division  of  muscle,  is  performed  in  siibstaDtially  the  same 
manner,  and  for  similar  purposes  as  the  division  of  tendons.  The  liability 
to  hjvmorrhage  is  greater  in  the  former,  on  account  of  the  greater 
vascularity  of  the  divided  tissues.  The  open  and  the  .^uheuta neons 
methods  of  division  can  be  employed,  tlie  latter  being  tbe  better. 
The  blade  of  the  myotome  should  he  long,  narrow,  and  blunt,  for 
obvious  reasons  (Fig.  303).  The  direction  of  the  division  in  my- 
otomy is  determined  by  tlie  demands  of  the  case.  The  transverse, 
oblique,  and  V-shaped  sections  are  the  ones  in  common  use.  If 
the  transverse  open  incision  be  made,  and  the  separation  of  the 
divided  exireraities  be  extensive,  the  space  between  them  can  be 
bridged  with  numerous  catgut  sntures  connected  with  each  end 
of  tlie  divided  muscle.  The  sutures  and  the  blood  clots  entjingled 
in  them  after  the  closure  of  the  wound  soon  lay  the  foundation  of 
repair  in  favorable  instances. 

The  obUquG  diviaiQn  of  a  muscle  consists  in  making  tbe  sec- 
tion of  the  entire  structure  in  an  oblique  direction  from  without, 
inward  and  downward,  or  vim  versa,  as  circumstances  dictate. 
The  length  and  tlic  degree  of  obliquity  will  be  regnlated  by  the 
extent  of  the  shortc^ning  of  the  muscle,  as  indicated  by  tbe  degree 
of  the  deformity  and  the  ability  to  correct  it  by  division  of  the  con- 
tracted mnscle.  This  measure  is  practiced  best  tfi rough  an  open 
incision  made  parallel  with  but  not  in  line  of  the  proposed  mus- 
cular section,  for  if  thus  placed  the  elcatrix  of  the  skin  may  unite 
to  that  of  the  soft  parts  beneath  and  thus  cripple  the  muscnlar 
action.  After  oblique  division  and  rectification  of  the  deformity, 
tbe  divided  borders  are  stitched  togetlier  with  fine  catgut.  If  the 
contraction  of  the  divided  muscle  be  so  pronounced  as  to  narrow  the  line 
of  repair  to  a  serious  degree,  the  muscle  can  be  supplemented  in  width  at 
tins  sittuition  by  the  \xm  of  catgut  threiids  employed  at  either  side  of  the 
muscle  in  the  manner  already  described.  The  external  wound  is  closed  care- 
fully, the  iimb  bandaged  and  contined  in  a  fixed  position,  that  will  contrib- 
ute to  relaxation  of  the  severed  muscle. 

The  V'shaped  divmmi  is  empiuyed  frequently  in  connection  witli  the 
broader  mnscles  with  the  idea  of  rectifying  a  deformity  or  fortifying  a 
weak  point.  As  an  illustration  of  the  former  proposition,  tbe  quadriceps 
extensor  is  .sometimes  thus  divided — after  the  necessary  separation  of  the 
vasti  porti<>ns — to  enable  one  to  approximate  properly  the  upper  and  lower 
fragments  of  an  old  fracture  of  the  patella  attended  with  otherwise  irredu- 
cible separation.  This  method  is  practiced  best  through  an  oval  flap  reach- 
ing down  to  the  qnadrireps  itself.  The  length  and  obliqnity  of  the  arms  of 
the  V  w*ill  do|>cnd  on  the  degree  of  shortening  of  the  muscle,  i,  e.,  the  greater 
the  shortening,  tlic  greater  their  obliquity  and  length  should  be.  The  sliding 
of  a  portion  of  a  broad  muscle  by  the  agency  of  the  V-shaped  incision,  for 


Fro.  30a. 
Myotome, 
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the  purpose  of  strength  en  iug  a  weakened  point,  as  of  the  abdominal  wall,  ia 
a  measure  that  befits  the  repair  of  weakened  points  of  this  part  of  the  body. 
The  incision  should  be  so  placed  with  reference  to  the  direction  of  the  mus- 
cular fibers  as  to  comply  readily  with  the  demands  of  repair,  as  referable  to 
the  extent  of  the  sliding  and  the  magnitude  of  the  displaced  tissue.  In- 
cisions of  other  forms  than  those  already  cited  can  be  devised  for  the  pur- 
poses in  question. 

The  deltoid  muscle  can  be  divided  at  either  border,  at  the  central  part,  or 
through  its  entire  thickness  near  the  point  of  insertion,  depending  on  whether 
or  not  the  entire  muscle  or  isolated  portions  of  it  are  involved.  In  either  case 
the  muscle  is  relaxed,  the  myotome  inserted  beneath  the  fibers,  which  are 
divided  by  cutting  toward  the  surface.  The  blood  is  squeezed  out  of  the 
opening  on  withdrawal  of  the  blade,  as  in  tenotomy. 

The  pe^ioraiis  major  can  bo  divided  at  the  tendinous  insertion  or  further 
inward  at  the  axillary  fold.  In  either  instance  the  long,  blunt-bladed  teno- 
tome is  pressed  beneath  the  muscular  tissue,  and  the  division  is  made  toward 
the  surffice. 

The  ruptnre  of  a  muscle  or  of  its  sheath  often  rerjuires  active  surgical 
treatment,  especially  if  the  skin  be  involved.  In  the  former  injury,  with 
skin  involvement,  the  ruptured  ends  of  the  muscle  are  trimmed,  united 
with  catgut  sutures,  the  wound  is  closed  and  the  part  immovably  fixed  in 
such  a  position  as  to  relax  the  injured  muscle.  If  the  common  method 
of  introduction  of  sutures  into  the  borders  of  the  divided  muscle  be  not 
effective,  bundles  of  muscular  fibers  at  either  side  of  the  wound  may  be 
tied  separately  by  the  ligatures,  the  loose  ends  of  which  are  then  drawn  so  as 
to  bring  the  muscular  surfaces  together,  and  tied  the  same  as  in  tenorrhaphy 
(Fig.  347). 

If  the  skeaih  be  rupiuredy  the  rent  is  exposed  by  an  incision  made  at  the 
seat  of  the  injury.  The  muscular  fibers  are  pushed  hack  into  the  sheath  and 
the  borders  of  t!ie  rent  are  sewed  together  with  fine  silk  or  catgut.  The  re- 
maining dressing  is  the  same  as  for  the  ruptnre  of  a  muscle. 

Ligaments  not  infrequently  become  shortened,  elongated,  or  ruptured,  aa 
the  result  of  disease  and  traumatism.  In  order  that  the  afflicted  part  may 
be  promptly  and  property  restored  to  position,  the  ligaments  must  be  divided 
and  repaired  in  many  cases. 

Syndesmotmiy  ia  the  operation  of  the  division  of  ligaments  either  by  the 
subcutaneotis  or  open  method,  the  latter  being  more  frequently  practiced. 
The  technique  of  this  procedure  will  appear  in  connection  with  operative 
treatment  of  deformities  of  the  foot,  since  it  is  most  frequently  employed  in 
that  class  of  cases.  The  best  illustration  of  elongation  or  rupture  of  a  liga- 
ment is  seen  w^hen  such  conditions  affect  the  ligament um  patcllm.  If  elon- 
gated, it  can  be  shortened  in  the  same  manner  as  in  elongated  tendons 
elsewhere,  or  the  tuberosity  of  the  tibia  into  which  it  is  inserted  can  be 
displaced  downward  by  means  of  a  mallet  and  chisel,  and  fastened  to  the 
hone  with  nails  or  silver  wire.  If  rnpiured^  a  free  incision  should  be  made 
down  t4>  the  rend  in  the  long  axis  of  the  ligament,  the  extremities  united 
together  with  kangaroo  tendon,  catgut,  or  silk,  the  wound  closed  and  the 


OPERATIONS  ON  TENDONS,  LIGAMENTS,  FA9CIAS,   ETC.         ?AQ 


limb  slightly  elevated  and  confined  firmly  in  the  extended  position  for  three 
or  four  weeks.  If  the  tendon  be  so  much  damaged  as  not  to  permit  proper 
apposition  of  the  ends,  the  catgut  bridging  employed  for  the  repair  of  the 
tendons  ean  be  utilized.  Another  plan  is  to  displace  upward  the  tubercle 
of  the  tibia  with  the  mallet  and  chisel^  and  fasten  it  in  the  new  position  with 
small  nails  or  silver  wire.  But  little  advantage,  however,  can  follow  this 
step  on  aceouot  of  the  limited  bone  surface  above.  Moreover,  necrosis  of 
the  fragment  may  ensue  for  this  reason.  Our  experience  in  this  measure  is 
not  flattering.  The  part  should  then  be  dressed  antiseptically  and  otherwise 
treated  as  for  fracture  of  the  patella. 

FaBcia. — Although  the  entire  body  is  wrapped  in  fascia,  it  is  only  to 
certain  parts,  as  the  palm  of  the  hand,  the  sole  of  the  foot,  and  to  the 
fascia  lata,  that  special  attention  is  directed,  on  account  of  morbid  maui- 
festations. 

The  planiar  fascia  is  an  exceedingly  dense,  white  fibrous  membrane  of 
great  strength,  with  the  fibers  arranged  longitudinally.  It  is  divided  into 
three  portionSy  the  middle  and  two  lateral  The  former  is  the  one 
especially  concerntMl  in  thoj^c  deformities  requiring  divii^ion.  It  is 
nurrnw  behind  and  attached  to  the  inner  tubercle  of  the  os  ealcis; 
broader  and  thinner  in  front,  and  divides  into  five  proctesses  oppo- 
j^ite  the  middle  of  the  metatarsal  bones,  there  being  one  for  each 
of  the  toet^.  Each  of  tluse  processes  divider  opposite  the  metatart^o- 
phalangcal  articulations  into  two  slips,  which  embrace  and  are  in- 
serted into  the  sides  of  the  flexor  tendons,  blending  with  their 
sheaths  and  with  the  transverse  luel^atarsal  ligament.  It  likewise 
sends  prolongations  between  the  groujts  of  the  plantar  muscles. 
This  fascia  serves  the  important  function  of  assisting  in  main* 
taining  the  integrity  of  the  plantar  arch.  It  is  frequently  con- 
tracted in  deformities  of  the  foot,  and  requires  liivision  to  accora- 
jdish  a  cure. 

The  Operation  of  Planiar  Fasciotomy. — Extend  the  foot  firm- 
ly, thus  placing  the  fascia  on  the  stretch.  **  Point  prc'ssurc  '*  is 
then  made  to  establish  the  proper  st^t  for  division.  Introduce 
beneath  the  inner  border  of  the  fascia  at  the  point  of  greatest 
pressure-irritation  a  long-bladed,  sharp-pointed  fasciatome  (Fig. 
Mi),  tuiTi  the  edge  t/>ward  the  sole  and  cut  through  the  fascia  to 
the  integument.  If  the  foot  is  vigorously  extended  at  this  time, 
the  last  filK^rs  of  the  fascia  will  fie  ruptured.  Press  out  the  blood, 
close  the  opening  with  a  suture  or  an  antiseptic  pad,  rectify  the 
deforniitv,  and  confine  the  foot  in  proper  position  (Pig.  3A2) 
until  the  wound  is  healed.  The  internal  iilanhir  artery  should  be 
avoidi^l  by  keeping  the  blade  close  to  the  inner  l>order  and  deep  surface 
of  the  fascia.  The  division  of  the  bands  at  the  phalangeal  junction  must 
be  carefully  made,  or  the  digital  arteries  and  nerves  will  he  severed.  Tare 
should  be  practiceil  in  overcoming  a  pronounced  deformity,  or  rupture  of 
the  digital  nerves  will  happeiK  Kelapse  sonaetimes  follows  this  method  of 
treatment. 


Pi«.  364. 
Ftispin- 
tomo. 
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The  Palmar  Fascia. — The  paloiar,  like  the  plantar  faseia,  is  divided  into 
three  portiouB,  the  niiddle  being  of  speciul  signiticance.  This  portion  is 
narrow  above  and  is  connected  to  the  lower  border  of  the  annular  ligament; 
below  it  IB  broader  and  thinner,  and  opposite  the  hesuls  of  the  metacarpal 
bones  divides  into  four  slips,  one  for  each  iingur.  Each  slip  subsequently 
divides  into  two  processes,  which  inclose  the  tendons  of  the  flexor  mus- 
cles, and  are  attached  to  the  glenoid  ligament  and  to  the  sides  of  the  meta- 
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Pm.  365.— Palmar  fasciia. 


C4irpal  hones,  and  extend  upward  over  the  flexor  tendons  nearly  to  the  tips 
of  fhr  fingCTs  (Fig.  ailfj).  This  fascia  is  intitnaMy  connected  wilh  the  in- 
t^'gumpnt  of  the  palm,  and  sends  vertical  Pcpta  hctwi-en  ii&  nnijit-les.  From 
various  causes  it  may  undergo  structural  changes  which  result  in  contrac- 
tions of  the  finger^;  on  the  palm,  at:  well  m  fihnrtcning  of  the  palm  itself. 
The  anatomical  arrangement  of  the  fast^ia  fully  explains  the  mechanism  of 
these  deformities. 
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Dupuytren's  Contraction.— This  deforDiity  depends  iiptin  tire  contraction 
uf  thi.'  clujigatioris  of  fascia  of  the  palm, connected  with  tlte  digits  (Fig.  366)  ; 
the  murhid  procesj? 
more  frequently  man- 
ifests itself  in  the 
ring  and  little  iin- 
gvT^,  of  ttiraes  causing 
them  to  hecome  op- 
poserl  to  the  palmar 
surface  of  the  liand. 
Th^  Falhui/. — 
This  deformity  may 
he  confounded  with 
that  tiejK'ndent  upon 
contraction  of  the  ilcxor  tendons.  An  examination  of  Fig.  36(>  will  enable 
the  Burgetm  to  make  a  clear  distiuetion  Ixtween  the  two  conditions. 

Ailiuiis's  McthtMi, — -Aniesthttize  the  patient,  render  the  constricting 
bands  tense  hy  a  firm  extension  of  the  aifeeted  digits,  and  then,  under  anti- 
septic precautions,  divide  the  restraining  Viands 
at  short  intervals,  subcutaneously  (Fig.  307 ),  at 
unattached  points  of  the  skin,  with  a  sharp- 
pointed »  narrow-bladcd,  strong,  short  faseiatomo 
(Fig.  368),  the  edge  being  directed  from  the 
surface  of  the  palm.  When  snllieiently  liberated 
the  digits  can  be  freely  extended,  in  which  con- 
dition they  are  to  be  confined  by  dorsal  splints 
until  repair  is  completed.  Passive  motion  and 
forcible  extension  until  the  tendency  to  contrac- 
tion is  overcome,  eomprise  the  impor-  i 
tant  elements  of  the  after-treatraent.  | 
The  onteome  is  often  unsatisfactory.  |j 

The  Results. — Relapse  not  infre- 
quently takes  place  owing  to  the  con- 
tinued presence  of  the  primary  cause 
and  the  inheritance  by  the  new  tissue 
of  tlie  characteristics  of  the  old. 

( 1 01J  ra  u  (Vs  M  e  th  o  iL — G  oy  ra  u  d  nvd  de 
longitudinal  incisions  over  the  tense 
digital  elongations  of  the  fascia,  dissected  the  integument  from 
th<^in.  after  which  they  were  divided  transversely  sulfieiently  to 
I  term  it  extension  of  the  digits.  He  closed  tlie  integumentary  in- 
cisions and  confined  the  Angers  in  a  straight  position  until  healed. 
The  success  of  this  method  is  gratifying. 

Ilarditrs  ^f(Mfi/ialfiof1  of  GfiffraifiVs  Method. — Apply  an  elastic    pjo^seg 
bandage  to  the  hand,  make  an  incision  from  half  an  inch  above  the     Strong, 
principal  transverse  fold  of  the  palm  to  Iwyond  the  bone  of  the  last      f^^"[' 
phalanx  involved  down  to  the  band,  and  carefully  expose  the  con-       tome. 
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Fm.  367.— Triinsverse  inci- 
BJons  in  iJupuytron's  co;i- 
tniction. 
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tmcted  tissue ;  sever  tbo  bands  at  the  webs  of  the  fingers  between  this  and 
the  adjacent  contracted  elongations;  divide  the  main  bundle  at  the  upper 
end  of  the  incision  and  completely  extend  the  phalanx.  If  required,  make 
transverse  incisions  opposite  the  bnndle  of  the  first  and  second  phalanges, 
cut  away  portions  of  fascia  that  oppose  complete  extension  of  the  finger, 
and  remove  entirely  isolated  projecting  portions  of  fascia.  Treat  likewise 
the  remaining  lingers  of  tlio  hand  similurly  deformed,  remove  the  bandage, 
tie  briskly  bleeding  points,  drain  the  wound  the  entire  length  with  horse- 
hair, close  the  incision  with  silver  wire,  apply  an  antiseptic  pad  to  the  palm 
and  a  straight  splint  to  the  fingers,  and  bandage  both  in  position.  The 
dressing  is  renewed  on  the  following  day,  again  applied,  and  not  disturbed 
lor  a  week  withont  special  reason.  The  use  of  the  splint  is  continued  for 
two  or  three  weeks  and  the  fingers  are  occasionally  fiexed  and  extended. 
Treve^^  omits  the  elastic  bandage  and  drainage  and  closes  the  wound  with 
silkworm  gut.  He  excises  as  much  of  the  contracted  fascia  as  can  safely 
be  removed,  causes  the  splint  to  be  worn  for  a  month,  after  which  massage 
of  the  palm  and  passive  motion  of  the  fingers  is  pnvcticed  until  a  satisfactory 
result  is  obtained. 

The  /vfmflfrA-s,— Complete  antiseptic  technique  should  be  practiced,  as  the 
w*ound  is  severe  and  exposes  the  patient  to  the  danger  of  extensive  and  destruc- 
tive inflammation  of  the  hand.  Radical  measures  are  the  better,  and  expose 
the  patient  to  no  unusual  dangers  when  practiced  with  thorough  antisepsis, 
Adams's  method  can  be  done  well  with  cocaine  anoesthesia  in  many  instances. 

The  fascia  in  other  situaHons  may  become  contracted,  as  the  fascia  lata 
at  its  upper  or  lower  extremities.  Whenever  these  contractions  cause  a  per- 
sistent deformity  they  should  be  divided,  and  upon  the  same  principles  aa 
like  tissues  in  other  portions  of  the  body. 

Bursse, — The  synovial  and  mucous  bursaa  are  each  liable  to  annoying 
enlargonients,  the  result  of  chronic  and  acute  inflammatory  processes  of  trau- 
matic or  idiopathic  origin.  The  enlargements  cominuiiicate  so  frequently 
with  the  general  synovial  cavity  of  a  contiguous  joint  that  they  should  be 
approached  with  great  care  and  strict  antisepsis.  The  characteristic  patho- 
logical manifestations  of  this  variety  of  infliction  occur  in  connection  with 
the  synovial  sacs  of  the  carpus  and  the  tendinous  sheaths  of  the  tendons  of 
the  wrist,  and  are  known  respectively  as  ganylion  and  chronic  thecitis,  the 
latter  being  usually  of  tuberculous  origin. 

QawjUim  (Weeping  Sine w).-^ Ganglion  is  developed  on  the  dorsal  surface 
of  the  carpus  and  is  connected  with  the  sheath  of  a  tendon  at  this  situation 
or  with  the  synovial  sac  of  a  carpal  articulation. 

The  Operatim  Methods  of  Cure  of  GmtfjUon. — After  the  failure  of  sim- 
pler methods  of  relief  the  sac  of  the  tumor  may  be  ruptured  by  a  sudden 
pressure  of  the  thumb,  by  a  sharp  blow  from  the  back  of  a  book,  or  a  similar 
agent.  These  measures  cause  rupture  of  the  sac  and  the  escape  into  the  con- 
nective tissue  of  the  contents,  winch  are  subseqiumtly  absorbed,  However, 
they  frequently  recur  when  thus  treated.  Another  simple  and  quite  effective 
means  of  cure  is  the  injection  into  the  sac,  after  withdrawal  of  a  portion  of 
the  fluid  by  a  hypodermatic  syringe*  of  a  few  drops  of  a  five-  or  ten-per-cent 
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flolution  of  carbolic  acid  and  glyceriD*  Not  infrequently  hi  this  instance  a 
quite  severe  inflammiition  follows  the  injection.  Therefore,  after  the  injec- 
tion the  hand  shot* Id  he  kept  quiet,  and,  if  indicated,  cold  lotions  are  applied 
to  the  part.  If  the  sac  be  so  tough  as  to  withstand  the  force  used  for  the 
purpose  of  rupture,  it  may  be  incised  subcntancously  and  under  strict  anti- 
septic precautions  with  a  small,  sharp-pointed  tenotome.  The  fluid,  when 
thus  liberated,  escapes  into  the  connective  tissue  and  is  absorbed  as  in  the 
first  instance.  Finally,  if  the  tumor  be  very  large  or  hard,  or  have  resisted 
the  simpler  methods  of  cure,  a  free  incision  is  made  down  upon  it,  and  the 
sac  is  dissected  from  the  tendon  or  cut  away  from  the  synovial  membrane  of 
the  articulation.  In  the  latter  case  a  sufficient  amount  of  the  membrane 
should  remain  behind  to  permit  of  the  sewing  together  of  the  borders  with 
line  catgut  or  silk,  thus  closing  the  cavity  of  the  joint  In  every  instance  of 
free  incision  a  strict  antiseptic  technique  should  be  enjoined  for  obvious  rea- 
sons.  Ill  the  synovial  bursBB  associated  with  other  and  hirger  Joints  of  the 
body,  attempts  at  cure  by  aspiration  and  the  injection  of  antiseptic  stimulat- 
ing fluids  sbonld  be  made  before  free  incision  is  practiced.  And  in  tlie  lat- 
ter instances  great  care  must  be  exercised  to  avoid  the  disastrous  results 
incident  to  unwise  aggression  and  faulty  technique. 

Mucous  B urs(s, ^Muoon^  bursa?  are  situated  between  the  integument  and 
subcutaneous  bony  prominences  at  situations  exposed  to  friction  or  pressure. 
Those  located  over  the  patella  and  olecranon  process  are  the  best  illustra- 
tions of  the  variety,  and  will  suffice  for  the  proper  consideration  of  the  mor- 
bid processes  of  this  class  of  bursas 

PrepateUar  Bnrsiiis  (Housemaid's  Knee). — Aspiration,  tapping,  and  in- 
jection, the  seton  or  incision,  are  the  methods  of  cure  applied  to  this  disease. 
Aspiration  is  simple  and  inefficient;  tapping  and  injection  are  frequently 
snccessful ;  the  seton  is  beneficial  though  troublesome  ;  incision  is  the  surest 
of  all  means  of  cure.  The  withdrawal  of  a  portion  of  the  fluid,  and  the  in- 
jection of  a  small  amount  of  a  solution  of  carbolic  acid  and  glycerin,  is  fre- 
quently followed  by  cure.  The  patient  should  be  kept  quiet  for  two  or 
three  days,  and  cold  lotions  applied  to  the  part  when  essential  to  comfort. 
The  introduction  through  the  tumor  of  one  or  two  silken  threads  saturated 
with  stimulating  fluids,  such  as  the  compound  tincture  of  iodine,  solutions 
of  carbolic  acid,  etc.,  frequently  lead  to  sjitisfactory  results.  This  plan  is, 
however,  often  annoying  and  protracted,  on  account  of  the  discharge  and 
tardy  therapeutical  action.  Free  incision  and  packing  with  gauze  after 
scraping  the  cavity  is  the  surest  plan  of  cure.  The  incision  can  be  made  at 
one  or  both  sides  of  the  tumor  at  the  most  dependent  part,  as  may  seem  the 
best  The  making  of  a  straight  or  crucial  incision  at  the  summit  of  the 
tumor  is  sometimes  practiced  in  order  to  reach  the  remotest  limits  of  the 
8JK%  which  can  be  dissected  out  if  deemed  advisable.  However,  this  plan 
localizes  not  infrequently  a  sensitive  scar  at  the  point  of  common  pressure. 
If  the  sac  be  dissected  away,  close  apposition  of  the  divided  borders  can  be 
secured,  and  prompt  union  and  rapid  recovery  will  follow.  If  the  sac  re- 
main in  situ  the  wound  is  usually  packed  with  antiseptic  gauze,  and  per- 
mitted to  heal  slowly  from  the  bottom. 


S54 


OPEF 


Poni-olevranon  Bursitu  (Miner's  Elbow). — Bursitis  at  this  location  can 
be  cured  by  either  of  the  methods  directed  to  the  relief  of  the  prepatellar 
variety.  In  this  insttince,  however,  the  dissection  of  the  sac  from  its  en- 
vironments must  be  carefolly  done,  or  the  joint  cavity  will  be  invadedj  or 
the  tend  nil  of  the  triceps  impaired. 

Thecitis. — Thecitis  is  an  obstinate  and  tronbleson^e  affection  usually  of 
the  synovial  sheaths  of  the  flexor  and  extensor  tendons  of  the  oarpas,  char- 
acterized by  a  tlnctuating  deformity  dependent  on  the  presence  in  the  di- 
lates! sheaths  of  a  fluid  of  varying  character  and  consiBtency,  and  often  con- 
taining the  so-called  rice  or  melon -seed  concretions  of  fibrin.  Tubercle 
bacilli,  too,  are  frequently  present  in  these  cases »  The  extent  and  com- 
mnnicability  of  the  eheaths  of  the  flexor  tendons  are  well  exhibited  in  Fig. 

309,  Operative  treat meut  holds 
out  the  only  reasonable  hope  of 
cure  in  these  cases.  Tapjmig  and 
injection^  emcuation  and  sci^ap- 
ing^  and  excision  are  the  opera- 
tive measures  employed.  Tapping 
and  the  injection  of  curative  fluids 
require  but  brief  mention  here, 
as  their  therapeutic  efficacy  and 
practical  tech ni que  are  properly 
measured  by  a  like  treatment  of 
similar  conditions  elsewhere  in  the 
body*  The  introduction  into  the 
sac  of  a  mixture  of  iodoform  and 
glycerin  is  regardc^d  by  some  ob- 
eervera  as  having  a  special  virtue. 
The  ope  rat  ion  of  evacuation 
and  scraping  contemplates  a  free 
incision  into  the  tumor  at  the 
most  commanding  point,  and  a 
thorough  scraping  of  the  sheaths  of 
the  tendons  with  properly  shai>ed 
curettes  and  scoops.  The  strict- 
est antiseptic  surveillance  must  be 
practiced,  or  serious  inflammatory  results  will  follow.  The  wound  should 
be  closed  with  silkworm  gut  and  covered  with  firmly  applied  pads  of  anti- 
septic gauze  combined  with  sponge  pressure.  Then  the  wrist  joint  is  immov- 
ably fixed  until  inflammatory  reaction  is  in  abeyance,  after  which  the  fingers 
arc  frequently  though  carefully  manipulated. 

Ej-eision. — Excision  offers  the  best  means  of  cure,  especially  if  the  fibrous 
connections  and  tuberculous  infection  be  present. 

The  Operaiion. — ^Apply  an  elastic  bandage  to  the  hand  and  forearm,  make 
a  free  incision  into  the  tumor,  and,  if  necessary  to  reach  the  disease,  through 
the  annular  ligament  as  well  Carefully  and  patiently  dissect  away  and  re- 
move all  diseased  structure,  harming  as  little  as  possible  the  contiguous 


Fro.  M\k — Teiidijious  sheuths  of  digits,  palm 
and  wrist. 
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healthy  tissues.  If  a  portion  of  a  tendon  be  involved,  the  diseased  part 
should  be  excised  and  the  tendon  repaired.  The  ligaments,  fascia,  and  in- 
tegument are  each  united  independently  with  fine  catgut  or  silk  sutures, 
leaving  a  small  opening  at  either  end.  An  antiseptic  compress  is  uniformly 
and  firmly  applied  to  the  wound,  and  the  extremity  immovably  fixed  with  a 
splint.  This  dressing  need  not  be  renewed  for  a  week  or  ten  days,  except 
for  some  special  reason.  After  the  first  forty-eight  hours  the  patient  is 
directed  to  move  the  fingers  actively  at  intervals  until  repair  is  established, 
in  order  that  the  new  tendinous  tissue  may  become  suitably  fitted  for  use. 
Relapses  of  the  disease  may  occur,  and  in  fact  the  patient  may  succumb  to 
tuberculous  involvement  of  remoter  and  more  important  parts. 

Acute  Thecitis  or  Tenosynovitis. — It  is  very  important  to  note  in  con- 
nection with  this,  so  often  functionally  disastrous  inflammation  of  the 
hand,  the  relations  which  its  tendinous  sheaths  bear  to  each  other;  for  an 
infected  little  finger  is  often  followed  by  rapid  involvement  of  the  palm, 
causing  a  destructive  palmar  abscess.  Again,  infection  of  the  palm  inflicts 
the  little  finger,  but  not  usually  the  ring,  middle,  and  index  fingers,  for 
apparent  anatomical  reasons  (Fig.  369).  For  like  reasons  the  thumb  only 
may  become  involved  from  above,  or  it  may,  when  infected,  lead  to  extensive 
invasion  of  the  forearm  without  much  palmar  complication. 

The  Treatment, — Prompt  and  free  incisions  of  only  the  regions  invaded, 
attended  with  thorough  cleansing  and  perhaps  removal  of  infected  mem- 
branes, should  be  practiced,  followed  by  careful  drainage  and  aseptic  dress- 
ing. Later,  passive  motion,  massage,  etc.,  should  be  patiently  and  persist- 
ently employed. 


CHAPTEn  VHL 
OPERATIONS  ON  BONES. 

The  injuries  and  diseases  to  which  bones  are  liable,  although  not  differ- 
ing in  any  essential  particular  from  similar  conditions  of  the  soft  parts,  re- 
quire an  independent  consideration  on  account  of  the  difference  in  function 
and  structure  of  the  osseous  system.  The  integument  and  soft  parts  gen- 
erally are  each  the  seat  of  inflammation,  ulceration,  and  gangrene.  Bony 
tissue  is  likewise  afflicted  by  the  same  morbid  processes,  named^  however, 
differently:  caries  of  bone  being  comparable  to  ulceration  of  the  soft  parts, 
while  necrosis  of  bone  finds  its  synonym  in  gangrene  of  soft  parts.  The 
unimpaired  preservation  of  the  mechanical  functions  of  tissues  is  the  great 
aim  in  surgery.  Therefore  since  the  priictical  functions  of  bones  are  to  sup- 
port the  body,  i>rotect  important  organs,  and  serve  as  levers  lor  purposes  of 
prehension  and  locomotion,  one  has  but  to  act  with  a  knowledge  of  these 
facts  and  of  the  methods  to  maintain  them,  to  give  to  the  patient  the  full 
benefit  of  our  art 

The  operations  upon  bone  are  denominated  gouging^  sequesirotomy^  ex* 
ctsion^  osteoiamy^  and  osteoplasty. 

Gouging, — Gouging  is  applied  to  the  removal  of  carious  bone,  and  should 
nut  be  attempted  until  the  process  has  become  chronic  (Fig,  370). 

The  Operation. — Having  arranged  the  patient  in  a  position  suitable  for 
the  convenience  of  the  operator^  administer  an  aniesthetic,  apply  the  elastic 
bandage  if  practicable,  carrying  it  lightly  over  the  site  of  the  disease,  locate 
the  diseased  bone  with  a  probe,  make  a  free  incision  down  upon  it,  sep^-^ 
rate  the  soft  parts  with  retractors,  then  with  the  gouge,  bone  burr,  etc.|  re- 
move t!ie  diseased  structure. 

The  Commmits. — Dependent  drainage  and  scrupulous  care  in  the  separa* 
tion  of  muscular  structure  without  needless  bruising  of  the  tissues  should 
always  be  practiced.  It  is  important  and  often  very  difticult  to  determine 
the  line  between  the  healthy  and  diseased  bone.  If  the  portions  removed 
when  washed  present  a  whitish,  grayish,  or  blackish  appearance,  and  are 
porous  and  fragile  instead  of  being  vascular,  red,  and  tough,  the  operation 
should  Ijc  continued.  If  the  gouged  surfaces  bleed  freely  from  numerous 
points  and  have  a  normal  firmness  and  color,  the  operation  sliould  cease. 

It  is  important  in  gouging  the  extremities  of  bones  to  use  extreme  caU" 
tion  or  the  joint  cavities  may  be  opened  directly  or  become  secondarily  in- 
volved. 
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After  the  reniovul  of  the  elastic  constriction  all  hifmorrhage  should  be 
arreatcd^  the  wound  wushed  thoroughly  with  a  suitable  antiseptic  solution, 
good  drainage  secured,  the  soft  parts  united,  and  dressed  autisepticallj* 

It  frequently  happens  in  these  eases  that  a  cavity  in  the  b^ne  of  coneid- 
erable  size  results  from  the  operation*     If  the  diseased  tissue  of  both  the 


Fici.  UTO.— histrxnnents  employed  in  gouging. 
a,   h.   Strong  s^'nlpeb.    r,   e,    KetraL't<irs.    if.    Barlicr*s  dmichiiig  scoop,     f^  g.  Scoops. 
h,   i",   A".   Miiltut   aiicl   gnu^'es.    L  S(K>iip.'    holili*t\    in.    Bono   burr.     Forcipressure, 
sutures,  uucdlca,  drainage  ngeiUs,  etc.,  arc  likewise  iieedi^d. 
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hard  and  soft  parts  can  be  removed,  and  there  be  no  sinus  comraunicfttioiiB 
with  other  diseased  areas,  an  attempt  t^liould  lie  made  to  repair  the  defect 
promptly  by  a  method  uf  heaUfuj  devwd  by  Scht'df  (Fig,  371).  In  this  pro- 


FtG.  371. — Scheilf^'s  mctho^L 
Dfagmm  showing  relations  uf  orgmnzing  blood  clot. 

cediire  the  soft  parts  are  not  eloped  until  the  oozing  of  blood  from  the  bone  is 
nearly  arrested  or  only  sufMciently  active  to  be  arrested  by  closure  of  the  soft 
parts,  thns  leaving'  the  eavit y  iilled  but  not  distended  with  blood.  The  wound 
of  the  soft  parts  h  then  closely  united  with  liite  aseptic  catgut  or  silkworm 
gut,  and  the  surface  covered  widely  with  a  layer  of  aseptic  rubber  tissue, 
which  is  bound  firmly  in  place  with  antiseptic  gauze.  Additional  dressings 
arc  applied  in  the  usual  manner,  confined  in  place,  and  the  part  is  kept  quiet. 
If  the  effort  fail,  local  evidences  of  deep-seated  inllanunation  will  be  manifest 
when  the  dressings  are  removed  a  few  days  later,  and  the  lips  of  the  wound 
should  then  be  separated  by  the  surgeon,  the  cavity  cleaned  out,  and  per- 


Fio.  372. — Neiihwr's  aietlKHl. 
Top  of  iiivohicrurn  removeih  skin-Jhips  turned  into  the  bottom  of  the  bone  cavity. 

Tuitted  to  heal  from  the  bottom.  The  canalization  method  of  Neuher  may 
Ih»  employed  instead  nf  Sehede's  jdan  of  repair  (page  107). 

Sequestrotomy. — 8o<|uestrotjoniy  h  employed  for  removal  of  dead  bone 
en  masse ,  and  is  therefore  appli(*ttlde  to  the  treatment  of  necrosis.  Two 
methods  of  procedure  nre  emploffed,  depending  on  the  nature  of  the  ease 
— viz.,  the  direct  and  indirect  methods  (Fig.  374). 

The  Operation  by  the  Dire  ft  Method, — Having  determined  the  situation 
of  the  necrosed  bone,  and  being  satisfied  either  from  the  long  course  of  the 
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disease,  or  hy  iiioveraent  of  the  dead  portion,  that  detaehmont  of  the  (load 
from  the  living  bone  has  taken  place,  ajjply  the  elastic  bandage  if  expedient, 
usinjLr  ciire  not  to  force  deleteriou??  matters  into  the  eireyhitioiK  neh'ct  a  j^trong 
6eal|jeh  and  eonru^et  the  listidous  npeningt^  with  eaeh  other  down  to  the  hone 
with  the  aid  of  a  grooved  direetor  or  a  probe,  ehoosing  8ueh  openings  as 


f/srui* 


SKif^ 


rsanf£srt9t/JitJ 


Pro,  373.^ — Diagraiti  of  a  transverse  sectiou,  sliowing  relations  of  soqiiestmiti,  invaliicrum, 

fistula,  and  skin« 

will  cause  the  connecting  incision  to  he  consistent  with  good  drainage,  easy 
access  to  the  dit^eased  parts,  stifety  to  the  underlying  fjtruetiires,  and  a  mini- 
mum disfigurement.  Separate  the  borders  of  the  incision  with  retractors  so 
as  to  fully  expose  the  openings  in  the  involueniriL  If  the  sequestruui  ean  be 
drawn  out  of  the  ojjcning  with  suitable  forcips  (Fig.  374,  d}  it  should  be 
done  carefully,  otherwise  the  reparative  tissue  upon  which  it  rests  will  be  in- 
jured and  the  prwess  of  rei*overy  delayefl.  If  it  be  too  large  or  interlocked 
with  healthy  bone,  the  opening  must  be  increased  sutlieiently  to  admit  of  its 
withdrawal;  or,  if  this  be  impracticable,  another  incision  sliould  be  made 
corresponding  to  the  long  axis  of  the  se<piestruni.  The  periosteum  shotdd 
lie  carefully  raised  on  either  side  of  the  incision  to  permit  the  application  of 
a  crown  trejihine  (r)  to  the  involuerum,  with  which  it  should  be  perforate<l  a 
sullieient  number  of  times  to  permit  of  the  easy  removal  of  the  dead  por- 
tion either  with  or  without  chiseling  (k)  away  the  irregular  bony  bortlers- 

The  gnawing  force]>s  (r),  chisels,  and  saws  (/",  //,  i)  may  be  used  in  lieu 
of  or  in  conjunction  with  the  trephine  for  removal  of  the  swiuestrunh 

If  there  be  but  one  sinus  opening,  and  evidences  of  disease  exist  above  or 
below  it,  the  center  of  tlie  inrisioii  should  correspond  to  the  course  of  the 
sinus  if  the  anatomical  relations  will  permit. 

The  Precautions. — It  is  neeessaryin  making  these  incisions  in  the  vicinity 
of  joints  to  exercise  great  care  to  avoid  opening  contiguous  synovial  poaches. 
It  therefore  follows  that  the  anatomy  of  the  joint  nnder  consideration 
ought  to  be  well  understood,  imt  only  with  the  idea  of  locating  the  sites 
of  the  bursie  associated  with  it,  but  also  the  common  and  exceptional  rela- 
tions of  these  bursas  with  each  other,  A  bnrsa  communicating  with  a 
joint  indirectly  by  means  of  an  intervening  bursa  may  be  more  dangerous 
than  one  with  a  direct  communication;  as,  in  the  latter  instance,  a  knowl- 
edge of  the  fact  obviates  all  peril,  while  in  the  former,  ignoranc^e  of  the 
possibility  of  communication  might  so  relax  the  vigilance  of  the  operator 
as  to  beget  disaster.  The  writer  has  in  mind  an  instance  of  this  kind. 
Flexion  of  the  liinb  at  the  joint  in  question  usually  reduces  to  a  nn'nimum 
the  area  of  exposure  to  operative  injury  the  synovial  elongations  of  the  joint. 
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When  the  portion  of  hone  ri'inoved  is^f  krge.  or  the  remaining  part  is 
jiiimll  and  rrairilc%  tfic  liinl>  must  be  supported  by  a  splint,  otherwise  the  l)on(r 
may  bend  or  break  and  theirby  modify  im favorably  the  ultimate  result. 

If  the  seq lies tr urn  lie  not  wholly  &eparated  from  the  healthy  hone  it 
slioidd  be  allowed  to  remain  in  part  until  the  process  of  separation  Is  com- 
pleted, then  it  can  lie  removed. 

After  the  removal  of  the  dead  hone  the  eavity  throun'hout  its  whole  extent 
slionld  he  thoroughly  seraped  and  cleansed,  and  suitable  drainage  j^rovided. 
The  soft  parts  should  then  be  elosed  and  an  antiseptic  dressing  apphed. 

tSuhpenostetil  removal  of  bealtby  and  of  injured  hone  will  be  noted  fur- 
ther along»  when  requirements  demand,  for  special  purposes. 

The  Indtref't  MethiuL — The  iudireet  method  is  preferable  when  the  bone 
is  supertieial  and  the  disease  progressive,  as  in  ostritis  of  tbe  lower  jaw^  clav- 
icle, bones  of  the  arm,  forearm,  or  tibia;  in  fact  all  the  long  and  many  of 
the  flat  hones  can  Ire  reproduced  by  this  method.  The  indirect  method  con- 
sists in  making  a  free  incision  through  the  })eriosteinn  down  upon  the  dis- 
eased hone  and  separating  the  fornuT  by  means  of  the  handle  of  a  scalpel, 
spatula,  or  periosteal  elevator.  Tbe  separation  must  be  renewed  at  intervals 
and  each  time  not  extend  beyond  the  diseased  portion  of  hone.  The  length 
of  the  intenals  will  depend  upon  the  activity  of  the  morbid  prot-ess  and 
the  rapidity  of  Ixvne  reproduction.  This  phm  is  necessarily  tedious  both  in 
detail  and  in  tinu^  but,  sooner  or  later,  tbe  dead  hone  can  he  raised  from  its 
new  osseous  trough,  which  will  soon  become  filkYl  with  new  Iwue  that  rarely 
fails  to  sen^e  the  purposes  of  its  predecessor.  Tbe  free  incision  neeessary  to 
expose  the  dying  bone  will  ])rovide  good  drainage.  The  wound  is  kept  clean 
by  ordinary  antiseptic  means.    This  is  sometinu^s  called  subperiosteal. 

Excision,— Excision  of  bone  is  a  conservative  measure  directed  to  tbe 
extraction  of  such  portions  of  bone  as  are  inconsistent  with  future  useful- 
ness or  the  symmetry  of  the  part,  together  with  the  removal  of  the  diseased 
condition  calling  for  operation.  Excision  is  often  employed  in  lieu  of  the 
more  radical  measure — aniputittion.  It  is  practiced  at  tbe  articular  ex- 
tremities or  the  shaft  of  a  bone,  and  in  either  instance  it  may  be  a  pttrlml 
or  complete  excision,  Tbe  articular  extremities  or  joints  are  excised  on  ac- 
count of  injury,  disease,  or  ankylosis  in  a  faulty  position. 

The  General  Remarki^, — In  estimating  the  prognosis  as  to  life,  the  sur- 
roundings of  the  patient,  the  previous  habits,  present  conditions,  and  the 
existence  of  constitutional  taint  must  be  considered,  also  the  nature  and 
extent  of  the  cause  demanding  operative  procedure.  The  prospective  use- 
fulness of  the  limb  will  depend  on  tlie  ability  of  the  surgeon  to  leave  tbe 
muscular  attachments  intact,  and  also  upon  the  condition  of  the  nerves  that 
animate  and  the  blood  vessels  that  nourish  the  structures.  If  the  patient 
be  a  manual  hiborer,  or  one  overseusitive  of  deformity,  it  is  well  to  consider 
whether  additional  advantages  can  be  derived  from  artificial  limbs  and  ap- 
pliances, and  if  so  it  may  be  deemed  wiser  to  sacrifice  the  offending  member 
by  amputation.  Tije  incisions  for  the  neeessary  exposure  of  the  jxirts  to  be 
removed  should  be  free,  and,  when  possible,  made  in  the  long  axis  of  the 
bone.     They  are  often,  however,  varied   to  suit  the  peculiar  demands  of  the 
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individual  eases.  They  are  likewise  varied  in  tho  different  joints,  being  in 
one  instancG  iongitudinal,  in  another  U-,  H-,  or  V-shaped,  according  to  the 
proposed  extent  of  the  operation  and  the  importance  of  the  contiguous 
structures.  In  every  instance,  however,  they  should  be  made  with  a  view 
to  securing  good  drainage,  provided  they  will  render  the  parts  accessible^ 
and  not  expose  adjacent  important  structures  to  unwarranted  interference. 
Future  usefulness  being  one  of  the  most  important  factors,  the  insertions  of 
tho  muscles  having  especially  defined  ftujctions,  as  fiexion  or  extension, 
must  if  possible  be  carefully  preserved*  If  it  be  necessary  to  divide  tendons 
they  should  be  incised  obliquely,  the  better  to  facilitate  subsequent  union 
{Fig.  348).  Should  it  be  needful  to  remove  the  bony  surfaces,  into  which 
tendons  or  ligaments  are  inserted,  the  periosteum  covering  these  surfaces 
should  first  be  carefully  peeled  off,  together  with  the  tendinous  attachmenta^ 
All  diseased  and  loose  pieces  of  bone  should  be  removed,  together  with 
bony  irregularities  and  isolated  portions  of  articular  cartilage.  The  syno- 
vial membrane  should  be  preserved  entire  unless  it  bo  diseased,  and  if  so 
the  diseased  portions  should  be  cut  or  scraped  away.  The  removal  of  the 
entire  shaft  of  a  bone  may  be  necessary  on  account  of  injury  or  disease* 
notably  the  latter.  In  such  cases  the  incision  should  be  a  free  one  and 
made  over  the  most  superficial  a.spect  of  the  bone,  provided  that  importiint 
structures  do  not  intervene.  The  periosteum  is  tlien  elevated  proportion- 
ately  to  the  extent  of  the  disease,  gradually  or  rapidly,  as  the  circumstances 
indicate,  and  the  diseased  bone  removed,  in  young  persons,  leaving  intacc, 
if  possible,  tlio  epiphyseal  extremities.  If  the  epiphyseal  cartilage  be  de- 
stroyed, the  growth  of  tlie  bone  in  its  long  axis  will  be  interrupted.  It  ia 
important  to  observe  this  fact  in  operations  upon  the  bones  of  adolescents, 
since  to  destroy  this  cartilage  will  cause  a  subsequent  shortening  of  the 
limb.  The  consultation  of  any  standard  wr^rk  on  anatomy  will  enable  the 
surgeon  to  accurately  locate  the  epiphyseal  junctions,  and  will  likewise  in- 
form him  of  the  age  at  which  the  shafts  and  epiphyses  become  united. 

The.  Time  for  Operation. — The  time  for  o|>eration  must  be  governed  by 
the  condition  of  the  patient  and  of  the  part  to  be  operated  upon.  If  tho 
patient  be  suffering  from  shock,  reaction  should  have  taken  place  prior  to 
operative  interference*  If  inflammation  of  the  bone  and  contiguous  tis- 
sues have  occurred,  good  drainage  should  be  established,  and  the  opera^ 
tion  deferred  until  the  acute  symptoms  subside.  If  the  operation  be 
for  necrosis,  tlie  diseaseil  bone  should  have  separated  before  the  attempt 
is  made. 

The  instruments  employed  in  excision  are  varied  in  number  and  shape, 
and  must  be  selected  according  to  the  peculiarities  of  the  C4ise  (Fig.  3T5). 
The  scalpels  should  be  broad  and  strong.  The  retractors  must  likewise  be 
strong,  and  jiossess  a  hooklike  curve,  otherwise  they  will  slip  from  the 
wound.  The  periosteotomes,  elevators,  and  rugines  vary  in  shape,  but  should 
poBseaa  a  blunt,  non-cutting  edge.  These  instruments  must  be  used  with 
care,  otherwise  the  function  of  the  periosteum  will  be  destroyed,  and  may  | 
even  be  followed  by  sloughing.  The  bone-cutting  instruments  are  bone- 
cutting  forceps  and  saws  of  various  sizes  and  shapes.    The  straight  bone 
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FiQ,  375^ — instrumeDts  employed  in  excisions  of  thd  cxtremitieB. 

iScalpels.  b.  Thumb  fnix^eps,  f,  e.  Slraig:ht  ami  curved  boiie-outling  forci'jw,  d.  Rori- 
geur.  /.  Sponge  lioMer.  g,  Periostootome.  A.  FitratxiMjfs  bone- h old nij?  forreps. 
t.  Ar,  Strong  strai^^Jit  ami  curve*!  wissnrH,  /,  m,  l?U(?iiiOs»  a*  Slrou|^  rctmctor, 
p.  Sputuln.  g.  liiftingy  back,  keyhole,  and  Gigli*llacrtcJ  saws.  Forcipressure^  ligur 
turcu,  cl€.,  are  required. 
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foret'pB  is  tht*  most  availaldi*  lor  gunc-ml  purpoR's.    The  trnuwing  forceps  or 
rongeur  is  of  inestimal>le  value  iu  removing  boii\  projectious. 

The  Bone-holding  Forceps. — The  hone-holding  forceps  vary  somewhat 
in  their  grasping  and  holding  powers,  consequently  the  eurgeon  h  governed 


\~ 


Fjfl,  37#).— (-'hain  saw. 


in  the  seltTtion  of  this  instrument  hy  its  suiluhility  for  the  piirpotif  at  hand 
(Figs,  375,  h,  and  378,  r).  The  varieties  of  saws  are  numerous,  tiniong  which 
are  the  chain  saw  and  the  straight  saw  with  or  without  an  adjustable  back 
(Fig,  375,  q)^  The  chain  saw,  as  tlie  name  indicates,  is  composed  of  numer- 
ous links  or  sections,  having  a  handle  at  ejich  extremity  on  which  to  draw 
while  sawing  (Fig.  37tV),  To  apply  the  saw,  remove  the  handle  from  the 
hook  and  carry  the  cod  beneath  the  bone — the  cutting  edge  being  upward — 
hy  means  of  a  thread  and  a  curved  needle;  or  the  "  chain-saw  carrier'^  (Fig. 
377)  may  be  employed  instead.  Readjust  the  handle,  and  carry  the  saw 
around  the  bone  at  an  angle  of  about  forty- five  degrees 
and  draw  the  instrument  from  side  to  side.  The  saw 
should  not  be  jerked  or  he  allowed  to  kink,  hut  should  be 
kept  taut  while  being  used  for  fear  of  clamping  or  l>reak- 
ing.  This  instrument  is  employed  in  dividing  bones  wliieh 
are  nearly  surrounded  by  tlie  soft  parts.  The  Gigli-JIaericl 
saw  bids  fair  to  displace  the  chain  saw,  in  minor  work*  as  it 
is  cheap,  easily  cleansed,  not  liable  to  clamp  or  bind;  the 
latter  being  expensive,  often  of  uncertain  utility,  and  flilll- 
cult  to  cleanse.  Fig.  437  represents  a  saw  of  great  prac- 
tical worth.  The  blade  is  adjustable,  and  its  cutting  sur- 
face can  be  turned  in  any  direction.  It  has  therefore  a  uni- 
versal application  which  renders  it  superior  to  the  chain 
saw  except  in  isolated  cases.  The  gouges,  chisels,  and  mal- 
let are  rerjuircd  to  thoroughly  remove  all  diseased  bone. 
The  former  of  tht-se  instruments  differ  in  size  and  shape  in 
order  that  the  intricacies  of  the  wound  may  be  reached. 

The  Surgical  Engine. — The  surgical  engine  is  the  out- 
come of  the  dental  engine,  the  former  bring  the  stronger 
and  provided  with  suitafdy  constructed  knives,burrs, drills, 
and  saws.  These  addenda  are  connected  to  a  hand  pic*ce 
which  is  attached  to  a  flexible  wire  cable  that  permits  the 
easy  holding  and  directing  of  their  rapidly  revolving  surfaces.  The  rapidity 
of  their  action — two  to  three  thousand  revolntious  per  minute — lessens  the 
pain  and  the  injury  done  to  important  parts.  The  engine  can  he  used  with 
advantage  in  bone  surgery.  It  is  expensive,  somewhat  eumhersome,  and 
therefore  better  fitted  for  hos|>ital  than  for  general  practice.    The  various 
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appliances  tluit  ehnnieierize  the  surgical  eiii^nne  can  be  attaehed  equally 
well  t€  the  electrical  motor  that  propels  the  excellent  saw  devii^d  by  I'owell 
(Fig.  281). 

The  treatment  of  exciaioti  wofuids  in  ncsirly  all  instances  is  at  the  out^sei 
suhstantially  tlie  mmv.  Rest  and  thorougli  drainage,  t<i>gether  with  strict 
antiseptic  nieasures,  constitute  the  ba^is  of  treatment.  Bent  can  ht^  seeurud 
hy  the  nse  of  various  fonns  of  movable  or  immovable  splints.  The  spwial 
treatment  of  individual  instiinces  will  be  stated  in  connection  with  the  re- 
spective  operations, 

EXCISION   OF   THE   BOXES   OF   THE    FACE. 

The  great  vascularity  of  the  soft  parts  of  the  fare  and  the  need  of  avoid- 
ing unnecessary  disiigurenuiit  rc(|uire  anifilc  pre[mnition  for  the  control  of 
hfpmorrhage  and  call  for  localixation  of  the  incisions  in  the  conrse  of  ex- 
isting and  prospective  facial  lines.  An  abundance  of  ligatures  and  forci- 
pressure,  together  with  assistants  conijietent  to  catch  lyleeding  jHiints  and 
control  the  escape  of  blood  by  digital  pressure,  should  be  at  coinnnnuh 
In  some  instances  tt^mporar\"  or  permanent  ligature  of  one  or  both  of  the 
external  carotid  arteries  to  control  bleeding  may  properly  be  considered 
(Fig.  :ns). 

Excision  of  the  Tipper  Jaw. — Exei&ion  of  the  upper  jaw  is  performed  for 
various  diseases  connected  either  with  the  bone  structure  itsc'lf  or  the  cavi- 
ties witli  which  it  is  associated.  In  all  instances  the  periosteum  should  be 
preserved  except  in  those  in  which  the  bone  is  invaded  by  nudignant  disease, 
and  the  mucous  membrane  of  the  part  be  well  scrubhetl  before  operation. 

The  Remarks, — The  patient  is  anaesthetized  and  placed  upon  the  back, 
either  with  the  head  slightly  raised  or  markedly  depn^sscd  (Hose).  In  the 
latter  (Fig.  796)  blood  does  not  escape  into  the  larynx,  but  into  the  npper 
and  posterior  part  of  the  pharynx.  This  position  impedea  respiration  some- 
what by  undue  stretching  of  the  tissues  of  the  anterior  cervical  region. 
However,  if  the  foot  of  the  table  be  raised,  the  need  for  depression  of  the 
head  will  be  obviated  in  a  degree.  If  the  head  be  elevated,  the  blood  can 
with  care  be  kept  from  the  larynx  either  by  constiint  sponging,  or  tam- 
poning the  pharynx  around  a  large  catheter  or  rubber  tube,  or  permitting 
the  patient  to  be  suflfieiently  conscious  to  dislodge  it.  Still  another  method 
is  to  confine  the  patient  in  a  rocking  chair,  tipped  forward  or  backward  as 
circumstances  require.  In  this  instance  morphin-chloroform  narcosis  in- 
duced by  a  hypodermic  injection  of  morphine  followed  by  the  iulutlation 
of  chloroform  until  excitement  is  manifested  when  the  chloroform  is  de- 
creased, can  be  employed.  The  patient  sutTers  hut  little  pain,  is  conscious 
and  spits  out  or  swallows  the  blood,  as  directed.  However,  the  danger  of  cere- 
bral aniemia  while  in  the  npright  position  must  be  kept  in  view  un^l  its 
slightest  manifestation  heeded  and  the  patient  placed  on  the  back  with  the 
head  lowered  during  the  remainder  of  the  operation.  The  surest  of  all  is 
to  perform  a  preliminary  tracheotomy  and  then  tampon  the  floor  of  the 
pharynx.  Preliminary  tracheotomy  is  not,  as  a  rule,  necessary  unless  the 
operation  he  complicate<l  with  a  very  vascnhir  morbid  growth  requiring  re- 
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nuival.  Tin  Win  er,  there  seems  to  Up  little  tloiiht  of  the  fact  that  the  post- 
optTative  dangers  are  Ipssfneci  sufficiently  by  preliminary  traeheotoniy  to 
warrant  iU  frefiuent  i^iiiployment.  WhethiT  the  operation  of  traeheotoniy 
8hall  be  merged  with  the  profounder  one  or  be  practiced  a  few  days  in  ad- 
vance of  the  latter,  can  not  l>e  wisely  determined  except  by  earefiil  eonsid* 
eration  of  the  demands  in  this  rt*t^{>ect  of  individual  cai^es.  If  the  im|>ortant 
assueiated  anatomy  lie  carefully  reganh'd  before  begin iiing  the  operation, 
much  time  and  not  a  little  loss  of  blood  will  he  s^avwl. 

Partial  and  complete  excision  of  the  upper  jaw  are  praetic*ed.  In  the 
former  the  &eat  of  the  operation,  the  means  of  areomplisbmtmt,  and  the 
metliod  of  practice  will  be  suggested  hy  the  principles  of  action  that  char* 
acterize  the  more  extensive  operative  procedures  of  excision. 

Complete  A^jrmiort — Anatomical  Con sid eration f^, — The  bony  eonnectionH 
to  l)e  dividt^  are  (Fig.  379)  :  1.  Through  the  nasal  process  of  the  superior 
maxilla  and  the  lachrymal  and  ethmoid  bones  (1,  V)  ; 
aerosi^  the  floor  of  the  orbit,  then  either  through  the 
malar  process  of  the  superior  maxilla  (2)  ;  or,  if  the 
malar  bone  alni  i^^  to  l»e  removed^  through  the  frordal 
p  ro<-ess  o  f  t  h  e  ma  la  r  a  n  d  t  h  e  zy  go  n  i  a  ( 2 ',  3 ' ) ,  Final  ly , 
division  of  the  palate  process  of  the  superior  maxilla 
and  horizontal  plate  of  the  palate  lione  (3,  4*^)  is  re- 
quired. The  internal  maxillary  artfTy  in  the  spheno- 
maxillary fossa  and  the  branches  of  the  facial  artery 
running  through  the  external  soft  parts  are  the  only 
vessels  that  will  c^nse  troublesome  htemorrhage.  Sten- 
son's  duct  must  l»e  avoided,  as  it  passes  from  the 
parotid  gland  on  a  line  extending  from  the  lobule 
of  the  ear  to  midway  hetwec^n  the  border  of  the 
lip  and  the  ala  of  the  nose  to  empty  into  the  mouth 

opposite  the  seeond  molar  tfK>th.  The  superior  branches  of  the  facial  nerve 
may  be  divided  unnecessarily  if  the  course  of  the  incision  he  irregular  or  the 
extent  or  depth  l>e  ton  great.  All  anticipated  complications  should  he  care- 
fully studicfl  and  provision  made  for  their  prevention  and  treatment.  Ix)s« 
of  blood,  however,  is  the  only  one,  in  addition  to  the  shfK'k  common  to  all 
operations,  that  demands  close  attention  at  the  outset  Hicmorrhage  from 
the  facial  and  internal  maxillary  arteries,  while  often  profuse^  can  l»e 
promptly  control h-<l  by  pressure. 

The  Lines  of  fncimon. — The  line's  of  ineie^ion  raay  l)e  made  within  or 
from  without  the  buccal  cavity  (Fig.  380).  The  removal  of  the  bone  from 
within  the  buccal  cavity  is  tediou-%  as  the  space  is  limiti*(3  and  the  opportunity 
to  control  hiemorrhage  comparatively  inadequate.  At  the  present  time  ex- 
ternal incisions  only  are  employed  in  all  except  special  cases.  These  incisions 
can  be  classed  as  the  outer  and  the  median.  The  former  (Lizar's)  is  begun 
at  the  angle  of  the  mouth  and  carried  in  a  curved  course  upward  and  out- 
ward to  the  malar  process  (Fig.  380,  a)  :  It  more  rcKjm  l>e  ne«^l«'d  the  first 
incision  may  lie  extemli*d  (a'),  and  alsi>  a  second  may  be  made  through  the 
upper  lip  to  the  nosiriL     This  method  exposes  Stenson'a  duct  and  the 
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hrant'Iies  of  the  seventh  nerve  to  injury,  aiiU  is  followed  by  a  eonRpicii- 
oiis  scar. 

Lisioti  made  an  incision  from  j^si  below  the  external  angular  process  of 
the  frontal  hone  to  the  angle  of  the  mouth  (Fig.  3S0,  c) ;  if  necessary,  a  sec- 
ond (/■')  along  the  zygoma  joining  tlie  first,  and  even  a  tliird  from  the  nasal 
spijie  of  the  ruaxilla  downward  through  the  lip  in  the  median  line  (Fig, 
383).  Velpmii,  like  Lizar,  nmde  a  single  curved  incision  with  the  convexity 
downward  from  the  angle  of  the  mouth  to  the  center  of  the  ninlar  bone,  and 
even  to  the  angleof  the  orbit  ( Fig,3H0,fr^a' )  ,if  nwessary*  Langeuheih  made  a 
U-shaped  incision  through  the  cht>ek%with  the  convexity  extending  downward 
to  near  tbc  line  of  junction  of  the  npper  lip  with  the  cheek,  reaching  from  the 
point  of  attrtchnient  of  the  imsal  hone  with  its  eartilage  to  the  middle  of  the 
malar  bone  (Fig,  384,  a).  In  this  operation  St-enson's  duct  may  he  cut  and 
many  branches  of  the  facial  nerve  are  divided,  besides  which  a  conspicnous 
gear  renniins.  Another  and  an  ailmirahle  incision*  Fcrgusson's,  begins  frcmi  a 
point  half  an  inch  behnv  tlie  inner  angle  of  the  eye,  and  following  the  furrow 
betwt»t»n  the  clicek  and  the  nose  terminates  by  passing  through  the  middle  of 
the  upper  lip  (Fig.  380»  h).  To  this  may  be  added  an  incision  {?^'),  at  a  right 
angle  with  the  vertical  one,  an  inch  or  so  in  lengthy  extending  outward  half 
an  inch  below  the  orbit  (Weber)  ;  it  may  be  extended  to  the  external  angle 
of  the  orbit  and  the  zygoma  if  necessary.  In  ilus  incision  the  coronary  and 
angular  arteries  only  are  divided.  Fergusson  sometimes  supplemented  the 
vertical  median  incision  with  an  outer  one  simihir  to  Lizar's  (Fig.  380,  a), 
Gen^ouly  begimiing  just  below  tlie  inner  cantlius,  made  a  nearly  vertical 

incision  down  to  the  bone,  through 
the  lip  opposite  the  bicuspid  tooth 
(Fig.  382,  b) ;  a  second  incision  of 
similar  depth  and  joining  the  first 
at  a  right  angle  on  a  level  with  the 
floor  of  the  nose  was  made  outward 
to  the  malar  hone;  a  third  was  car- 
ried upward  from  this  point  to  the 
external  angular  process,  thus  com- 
pleting a  flap  of  commodious  di- 
mensions, but  one  followed  by  con- 
siderable disfigurement  and  rarely 
enijdoyed. 

The  Operation  htf  the  Median 
In  vision ;  Removal  of  th  eWh  ole  Bon  e 
(Fergusson). — The  middle  incisor 
tooth  corresponding  to  the  side  to 
l>c  operated  upon  isdrawn. the  facial 
artery  enmi»ressed  tui  lioth  sides  by 
an  assistant,  and  tlie  posterior  nares  are  plugged.  The  primary  inriMon  is 
begun  half  an  inch  below  tlw  inner  angle  of  thf  eye,  and  carried  along  the 
side  of  the  nose  around  the  naso-hibiul  jtnu'ti**n  to  the  median  line  of  the  lip, 
thence  downward  through  its  free  border  (Fig*  380,  6).    Firm  sponge  pres- 
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Fig.  yyi. — Division  nf  procosscs  of  suptTior  inaxilla* 


snn*  promptly  follows  the  course  of  tlic  knife.  Tlie  lisTernorrliage,  afttT  the 
division  of  the  lip,  is  eoiUrolled  at  either  side  of  the  incision  with  the  thumbs 
uTitl  fingers  of  an  assistant  or  hy  t?tronfj  I^ingenhock  serre-fnu's  (Fii:.  103,  h). 
The  latter  an*  tiri'les^s,  tlioronghly  tlTeetive,  and  uu  hindrance  to  tlie  operator. 
The  secondarff  incisions  along  the  border  of  the  orbit  (b')^  vic\,  arc  made  only 
when  ntK-essa ry.  The  knife  is  carried  rapidly  dfwii  to  the  bone,  and  the  Hap 
di^&e^cted  ontw^ard  as  far  as  the  malar  Ijone  above  iind  the  tuberosity  of  tin* 
maxilhi  behrw.  During  the 
disseetion  the  bleeding  ]Knnts 
are  controlled  by  the  tingers 
of  the  assistant  or  by  forci- 
pressure.  The  vessels  isiionld 
l>e  ligatured  with  catgut  l>c- 
fore  the  bone  is  removed. 
The  cartilage  of  the  nnse  is 
separated  from  the  hone  antl 
turned  inward;  the  edge  of 
the  orbit  is  gained,  aBd  the 
periosteum  on  its  11  nor  sepa- 
rated and  pushed  backward 
and  upward  to  the  border  of 
the  spheno-niaxillary  fissure 
by  means  of  an  elevator  or 
t!ie  liandle  of  the  scalpel. 
The  malar  proc«\<s  is  now  divided  by  a  saw  or  with  lione  forceps  from  the 
outer  extremity  of  the  spheno-maxilbiry  fissure  (Fig,  3S1),  The  thin  floor 
of  the  orbit  is  divided  with  a  scalpel  from  the  inner  extremity  of  the 
sphcno-niaxillary  libsure  obliquely  forward  and  inward  to  the  nasal  pro- 
cess, and  the  nasal  process  severed  witli  forceps  or  strong  scisaoi^s.  The 
soft  palate  is  separated  from  the  hard  transversely  inward  to  the  center, 
on  a  line  with  the  hist  molar  tootli ;  an  incision  is  made  tiirough  the 
mucous  membrane  from  the  center  forward  in  the  median  line  to  the 
incisor  teeth,  also  through  tlie  nasal  raucous  membrane  at  the  side  of  the 
septum  from  behind  forward.  The  hard  pnlnte  is  divided  at  the  side  of 
tlie  septum  corresponding  to  the  bone  to  he  rcnu:pved  ]>y  a  saw  or  lionc  forceps 
(Fig.  3H1),  and  the  bone  is  seized  and  pressed  downw^ard  to  break  up  its 
posterior  connections,  after  which  it  is  raised  and  twisted  slightly  from  side 
to  side  and  pulled  out,  bringing  w  ith  it  some  portions  of  the  palate  bojie  and 
pterygoid  proeessof  the  sphenoid, together  with  the  museiilar  fibres  connected 
with  them.  If  the  mucous  membrane  of  the  hard  palate  be  not  diseased,  it 
can  be  saved  by  Tunking  an  incision  through  it  ahmg  the  alveolar  border  and 
pushing  it  inwanh  together  with  the  periosteum,  to  tlie  median  line.  After 
the  removal  of  tlie  bone  the  periosteum  and  membrane  can  be  stitched  to  the 
side  of  the  chwk,  thus  excluding  tho  mouth  from  the  cavity  above. 

The  Openiiion  htj  the  Mrdian  Inrision:  Removal  below  the  Floor  of  the 
Orbit, — ^After  the  exposure  of  I  lie  cYternal  surface  of  the  superior  maxilln. 
as  in  the  prLTcding  method,  perforate  the  anterior  wsill  of  llir  juitniiTi  wilfi 


370 


OPERATITE  SURGERY. 


a  drill  or  treplime;  then,  with  the  ]>oiie  forceps  or  eaw  in&ertecl  into  the  open- 
i^^^ divide  the  Imne  inward  to  the  na^tll  fossa, and  outward  through  the  malar 
hone.  Aside  from  tin  t4  tlie  etcps  a  re  similar  to  those  of  the  pivcediiig  operation. 

The  Operation  hij  the  Subperiosteal  Method. — The  subperiosteal  method 
can  ]3<?  aeeoniplished  through  either  of  the  median  incisions,  although  an 
external  one  is  preferred  hy  some  surgeons  (Fig.  382).  The  external  inci- 
BJon  (Oilier)  is  made  from  the  middle  of  the  malar  hone  to  a  point  at  the 
upper  lip  one  third  of  an  inch  from  the  angle  of  the  mouth  (Fig.  383,  a)*  It 
is  sometimes  necessary  to  make  a  second  incision  from  the  middle  of  the  lip 
upward  to  the  nose.  The  mucous  membrane  on  the  external  surface  of 
the  alveolar  process  is  divided  down  to  the  bone  by  an  incision  begin- 
ning at  the  line  of  junction  of  the  lateral  incisor  and  canine  teeth,  and 
carried  backward  to  and  around  the  posterior  molar  to  the  inner  surface 
of  the  alveolar  process,  thence  forward  along  this  surface  parallel  with 
the  external  incision  to  a  point  opposite  the  commencement  of  the  former 
incision,  then  obliquely  backward  and  inward  to  the  median  line  on  a  line 
corresponding  to  the  intermaxillary  suture  of  that  side.  The  anterior  ex- 
tremities of  the  external  and  internal  incisions  are  now  connected  by  a 
transverse  Incision  carried  between  the  lateral  incisor  and  canine  teeth.  The 
periosteum  is  then  peeled  off  from  the  external  and  orbital  surfaces  of  the 
bone,  and  also  from  the  inner  surfaces  of  the  alveolar  process  and  the  hard 
palate  of  that  side ;  tixe  soft  palate  is  carefully  separated  from  the  hard. 
The  nasal  and  malar  processes  are 
divided  as  before,  the  canine  tooth  is 
drawn,  and  the  intermaxillary  bone 
separated,  together  with  the  hard 
palate  of  the  maxilla,  from  the 
contignoDs  bone  borders,  by  the 
chisel,  saw,  or  forceps.  The  max- 
illa is  then  twisted  out,  and  the 
periosteal  borders  of  the  outer  and 
inner  surfaces  of  the  alveolar  pro- 
cess are  united,  Langenheck's 
incision  admits  of  subperiosteal 
removal,  but  its  limited  extent 
hinders  considerably  the  necessary 
manipulative  measures,  and  corre- 
spondingly exposes  the  tissues  to 
undue  violence.  The  incisions — 
of  Lizar,  Velpeau,  Langenbeck, 
Liston,  etc.— are  better  adapted  to  removal  of  a  limited  portion  of  the 
maxilla  than  of  the  entire  bone,  because  of  the  comparatively  small  amount 
of  bone  surface  exposed  by  them;  and,  too,  they  are  objectionable  because 
of  greater  distignrement  and  the  danger  of  injury  of  the  branches  of  the 
facial  nerve  and  of  Stenson's  duct. 

Although  it  is  more  dangerous  and  ]^erplexing  to  remove  the  entire  max- 
illa through  intra-buccal  incisions,  still  any  part  of  it  or  the  entire  lower 
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half  can  be  thus  removed  with  but  little  additional  trouble  to  the  surgeon 
and  danger  to  the  piitierit.  Wben  cosmetic  reasons  doniinate  the  }>oliey  of 
action,  the  latter  method  should  be  adopted,  even  tliough  the  entire  jaw  re- 
quire removal. 

The  Retiiovid  below  the  Infra-orhUal  Foramen — Intra- bticcal  Method. — 
Extract  the  teeth  in  the  liue  of  proposed  boue  section  ;  pass  a  sliort  retrac- 
tion suture  through  the  upper  lip;  draw  the  cheek  of  the  affected  side 
backward  with  a  buccal  retractor,  the  fingers  of  an  assistaDt,  or  an  extempo- 
rized retrace  tor  ;  separate  the  raucous  membrane  of  the  cheek  from  the  gum 
from  the  site  of  proposed  section  of  the  jaw  back  to  the  posterior  molar 
tooth;  push  the  soft  parts  upward  in  the  liue  of  the  iueision  to  the  site  of 
proposed  section  of  the  bone,  being  careful  to  avoid  injury  of  the  internal 
maxillary  artery  behind  and  the  infra-orbital  in  front;  break  into  the  an- 
trum in  front  with  a  small  chisel,  and  with  a  chisel  and  mallet  cot  the  outer 
wail  in  either  direction  to  the  extent  of  proposed  removal ;  sever  the  mu- 
cous membrane  of  the  inferior  meatus  from  behind  forward  at  the  objective 
side  with  a  long-bladed  knife;  divide  the  soft  parts  at  the  roof  of  the  mouth 
in  the  line  of  proposed  bone  section  through  the  hard  palate  with  a  scalpel ; 
separate  the  soft  from  the  hard  palate,  and  tlien  with  a  long-liladed  bone 
forceps  or  a  bone  chisel  divide  the  alveolar  process  and  hard  palate,  cutting 
toward  the  center  with  a  quick,  sharp  action ;  grasp  the  fragment  with  bono 
forceps  and  remove  it  in  tlie  manner  previously  described.  Check  hiemor- 
rhage  by  prompt,  lirm  pressure,  and  pack  the  wound  as  in  other  methods. 

The  Comments. — It  is  very  important  indeed  to  preserve  the  canine 
tooth  in  this  operation,  if  possible,  because  the  disfigiirement  is  then  not 
noticed  from  the  front;  the  tooth  also  affords  attachment  and  support  to  the 
compensatory  appliance  made  by  mechanical  dentists  for  the  correction  of 
speech  and  distlgurcment.  When  the  bone-cutting  forceps  is  carried  cross- 
wise of  the  hard  palate^  the  bone  is  liable  to  fracture  at  either  side  of  the 
line  of  section;  when  applied  antero-posteriorly,  lioweYer,  the  division  is 
easily  made  without  fracture.  The  horizontal  portion  of  the  hard  palate 
may  escape  notice  and  remain  behind  unless  this  contingency  be  anticipated 
and  the  parts  examined  with  the  finger  after  removal  of  the  maxilla. 

Tfie  Partial  removal  of  the  bone  is  practiced  for  relief  from  limited  disease 
of  the  jaw.  The  alveolar  process  can  be  readily  removed  with  gnawing  for- 
ceps, or  chisel  and  mallet,  through  the  mouth  ;  the  hard  palate  by  a  saw  or 
the  chisel  and  mallet. 

The  liemoval  below  the  Infra-orbital  Foramen — Extra-bueeal  Method — 
Make  a  curved  incision  with  the  convexity  outward  from  the  ala  of  the  nose 
to  the  angle  of  the  mouth,  lying  if  possible  in  the  facial  crease;  dissect  up 
the  soft  parts  and  open  the  nostril ;  expose  the  malar  process  of  the  superior 
maxilla;  introduce  a  narrow  saw  into  the  nose  and  saw  outward  horizontally 
in  a  line  just  below  the  infra-orbital  foramen  to  the  outer  surface  of  the  bone 
and  through  the  malar  process ;  detach  the  soft  from  the  hard  palate;  divide 
the  hard  palate  an tero- posteriorly  and  remove  the  bones  with  the  lion  jaw 
forceps  as  Ix^fore,  If  the  orbital  plate  alone  is  to  be  preserved,  emph>y  when 
practicable  the  vertical  portion  of  Ferguaon^a  incision,  the  liue  of  section  of 
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tlio  hone  Ihmti^  located  just  holow  the  orbital  plate.  In  other  respects  the 
protrdnre  is  sulistsintially  siinilrtr  to  removal  of  the  entire  jaw.  The  iiiicldle 
nnd  upper  porlifiiiti  of  the  javv  whtm  disea^ii'd  (tin  I»e  reiiioved  imleiHnih'iitly 
tlirongli  a  like  incision  of  the  soft  and  liard  partin,  supplemented  with  a  hori- 
zontal six^tion  of  the  hoiic  from  the  nose  outwarrl,  just  above  tiie  alveolar 
process,  thence  npward,  when  praetieable,  to  the  Mwed  malar  surface. 

The  sttprrior  mttxllliP  mat/  Ih^  rfjfwrt'd  shnultfuteonsftf  l>y  eitlit^*  one  of  two 
methods  (Fig.  383)  :  1.  ^lake  an  ineiBion  from  the  angle  of  the  month  tn  the 
middle  of  the  malar  bone  on  eaeh  side  (Fig.  383,ct,  a),  and  dissect  upward  the 
intervening  flaps ;  or,  2,  make  u  vertical  inei^^ion  (b)  along  the  ridge  of  the  nose, 
beginning  above  at  a  point  a  quarter  of  an  inch  below  the  level  of  the  lower 
borders  of  the  orbit,  and  continuing  through  the  lip  (Dieffenbach).  To  this 
may  be  added  a  transTerse  incision  passing  throngh  the  upper  end  of  the 
vertical  one  ami  extending  on  either  gide  to  a  point  a  quarter  of  an  inch  below 
the  middle  of  the  orbit  (e,  e) ;  the 
outer  bony  attachments  are  divided, 
as  in  the  single  operation ;  the 
nasal  processes  arc  divided  either 
by  forceps  or  the  saw,  and  both 
bones  are  removed  at  once,  not 
separately*  In  all  operations  for 
the  complete  removal,  tlie  superior 
maxillary  nervo  should  be  divided 
as  far  hack  as  possible.  The  hones 
nay  bo  removed  consecutively  in 
the  same  manner  as  for  the  removal 
of  a  single  superior  maxilla. 

After  operation  the  wounds  are 
washed  in  each  instance  with  anti- 
septic tluid,  all  bleeititig  points 
checked  either  by  ligature,  pres- 
sure, or  cautery,  and  the  cavity  is 
packed  with  antiseptic  gauze.  The 
external  incisions  are  closed   with 

sutures  and  readily  unite  in  three  or  four  days.  Tliese  cases  make  a  satis- 
factory recovery  from  the  operation,  althougli  some  deformity  will  remaith 

Tlie  stitches  are  removed  from  the  soft  parts  on  the  third  or  fourth  day ; 
union,  as  a  rule,  then  being  complete. 

The  After'treatntenL — The  degree  of  success  of  these  operations  will  de* 
pend  on  the  cleanliness  of  the  part  and  the  nourishment  and  vigor  of  the 
patient.  The  wound  is  packed  lightly  with  gauze,  frequently  cleaned  with 
antiseptic  fluid,  and  the  patient's  head  so  placed  as  to  prevent  discharges 
collecting  in  the  wound  or  ent4?ring  the  month  and  throat. 

The  patient  should  be  nourished  freely  with  milk,  eggs,  et€*,  from  the 
outset.  If  the  tiiking  of  food  by  the  month  be  inexpedient,  rectal  alimenta- 
tion and  the  employment  of  the  stomach  tube  are  enjoined.  If  food  be 
tttkeu  in  the  usual  manner,  rinsing  of   the  mouth  and  repacking  of  the 


Fig.  S83. — Lines  of  incision  in  simultaneotii 
rotnovd  of  the  sufwdor  maiillA.  a,  a. 
Lalefttl  inciisiou.  b,  e.  Med  inn  transverse 
incision. 
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wound  should  follow  promptly  to  prevent  decomposition*  The  strength  of 
the  patient  ouglit  not  to  be  depleted  by  long  or  close  confinement  in  bed. 
A  prompt  getting  up  in  an  iniporbint  factor  of  8ue(jes8.  Fresh  air  is  needed, 
not  only  for  the  usual  reasons,  but  also  for  tJie  special  purpose  of  purification 
of  the  upper  respiratory  passages. 

The  Results. — Tire  results  of  tiiese  operations  are  good  so  far  as  immedi- 
ate loss  of  life  is  concerned,  as  death  rarely  happens  from  the  operation 
alone.  If  the  removal  be  done  for  malignant  growtlis  the  prognosis  for  ulti- 
mate recovery  is  unfavorable.  In  substantially  complete  removal  primary 
haemorrhage  caused  death  in  four  per  cent;  erysijvelas,  septicaemia,  and 
other  complications  in  about  twentj-tive  per  cent  of  two  hundred  and  thirty 
cases,  as  analyzed  by  the  anthor.  The  influence  on  speech  arising  from  the 
defect  in  the  hard  palate  can  be  completely  remedied  by  the  application  of  a 
rubber  plate  to  the  entire  roof  of  the  month  by  an  expert  mechanical  den- 
tist.  The  plate  should  be  placed  mi  the  surface  and  }iot  m  the  opening,  for 
if  it  be  permitted  to  thus  encroach  on  the  hitter  the  continuous  and  active 
tendency  of  the  opening  to  closure  by  growth  from  the  hard  borders  will  be 
arrested  by  the  appliance,  to  the  great  discomfort  of  the  patient  If  un- 
hindered, the  opening  will  be  reduced  in  a  few  years  to  at  least  one  third  or 
one  fourth  the  original  size  by  Nature's  efforts  alone.  In  order  that  the 
artificial  appliance  may  be  held  in  proper  place  the  canine  tooth  and  the 
intermaxillary  bone  of  the  affected  side  should  be  preserved  if  possible. 
If  the  operation  is  done  for  the  removal  of  malignant  disease  of  the  jaw 
no  chafing  of  the  roof  of  tlie  mouth  or  side  of  the  cheek  by  the  plate 
should  be  allowed.  Therefore,  in  these  cases  artificial  teeth  should  be 
omitted,  in  order  to  avoid  the  pressure  and  friction  of  the  plate  incident 
to  their  use. 

Abont  thirty  per  cent  die  when  both  bones  are  removed  simultaneously, 

Eicision  of  the  Lower  Jaw, — Excision  of  the  lower  jaw  requires  no  ad- 
ditional instruments ;  iiowever,  the  precautions  referable  to  the  patient  are 
of  almost  equal  importance  with  those  relating  to  excision  of  the  upper  jaw, 
and  the  contiguous  anatomy  is  here  even  more  important 

The  Anatomical  Considerations. — The  facial  artery  runs  beneath  and 
aoroBS  the  lower  border  of  the  bono  on  the  outer  surface,  and  at  the  anterior 
border  of  the  masseter  muscle;  the  parotid  gland  lies  behind  the  ramus,  and 
often  overrides  it.  The  external  carotid  artery,  as  it  passes  through  the 
gland,  is  closely  associated  with  the  posterior  border  of  the  bone.  The  in- 
ternal maxillary  artery  runs  closely  behind  and  to  the  inner  side  of  the  neck 
of  the  condyle.  The  inferior  dental  artery  passes  along  the  inner  surface  of 
the  ramus  to  enter  the  inferior  dental  canal.  The  superior  division  of  the 
facial  nerve  crosses  the  outer  border  of  the  neck  of  the  condyle,  Stenson's 
duct  extends  across  the  masseter  muscle  on  a  line  parallel  with  and  about  an 
inch  below  the  lower  border  of  the  zygoma,  opening  into  the  mouth  oppo- 
site the  second  molar  tooth  of  the  upper  jaw.  The  lingual  nerve  lies  near 
the  inner  surface  of  the  ramus,  close  to  the  bone,  just  below  the  last  molar 
tooth. 

The  genio-hyo-glossus  muscles  are  attached  to  the  superior  genial  ttiber- 
26 
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cles,  and,  if  inoautionsly  detached,  will  permit  tlio  tongue  to  fall  back- 
ward and  close  tbe  glottis.  It  is  important,  when  pusHible,  to  preserve  the 
atbicliiaenta  of  tbe  muscles  of  mastication  on  account  of  tbeir  action  on  tbe 
lower  jaw. 

Partial  and  compkte  removal  isprcK'tieed;  a  partial  removal  may  include 
any  fractional  portion  of  tlie  bone. 

The  liemitrks, — The  incisions  for  removal  of  tbe  lower  jaw  may  be  made 
within  the  month  or  on  the  external  surface.  If  the  whole  or  a  lateral 
half  is  to  be  removed,  an  external  incision  must  be  made.  The  portion  in 
front  of  the  molar  teeth,  and  even  that  in  front  of  the  ramus,  can  be  ex- 
cised through  an  internal  incision  alone  ;  the  latti?r  method  is^  however,  often 
attended  by  vexatious  diffieoltiea,  and  is  hardly  warrantable  except  in  selected 
cases.  The  ramus  and  portions  of  the  body  of  the  bone  behind  the  teeth 
can  be  removed  through  an  external  incision  witliout  opening  into  the  buccal 
cavity,  provided  the  periosteum  be  carefully  raised.  In  the  same  manner 
the  body^  or  any  portion  of  it^  may  be  taken  away  if  the  corresponding  teeth 
be  absent  If  the  teeth  be  present  the  periosteum  should  be  carefully  de- 
tached and  the  bone  with  tlic  teeth  removed,  after  which  the  opening  in  the 
buccal  membrane,  caused  by  the  withdrawal  of  the  teeth,  can  be  closed  by 
Butures.  If  the  jaw  be  the  seat  of  phosphoric  or  other  necrosis,  it  may  be 
gradually  enoeleated  from  its  surrounding  invohicrnm  throtigh  an  external 
opening  by  the  indirect  methml  (page  301),  and  tVie  teeth  may  even  remain 
in  the  new  growth  of  bone.  Unfortunately,  however,  when  processes  of  a 
malignant  nature  call  for  the  operation,  these  conservative  methods  are  of 
no  avail,  since  the  operation  must  bo  directed  to  the  removal  of  all  the  dis- 
eased tissues.  When  possible  the  incision  in  the  buccal  lining  should  be 
closed  and  the  wound  drained  externally.  This  course  will  keep  the  mouth 
cle^an  and  prevent  swallowing  tbe  discharges. 

71i€  Operation  of  Excision  of  the  Central  Portion  of  (he  Lower  Jaw. — 
Pass  a  stout  ligature  through  the  tongue  well  behind  its  tip  to  prevent  tear- 
ing out,  and  tie  the  ends  to  form  a  loop  which  will  be  convenient  for  keep- 
ing the  tongue  from  falling  backward.  The  assistant  stands  behind  the 
head  of  the  patient,  holds  the  loop  firmly,  and  at  the  same  time  compresses 
the  facial  arteries  where  they  pass  across  the  jaw,  or  seizes  the  lower  lip  at 
the  angles,  between  the  thumbs  and  fingers,  rendering  it  tense,  and  at  the 
same  time  arresting  the  circulation.  The  operator,  standing  in  front,  makes 
a  vertical  incision  througli  the  median  line  down  to  tbe  bone,  to  the  lower 
border  of  the  symphysis  menti,  raises  the  periosteum,  if  practicable,  to  the 
extent  of  the  proposed  section,  draws  a  tooth  at  each  point  where  the  bone 
is  to  be  divided,  siiws  the  bone  at  these  points,  and,  dmwing  the  fragment 
forward,  separates  the  attm-bmeiite  of  the  muscles  as  closely  fis  possible  to 
their  insertion  and  removes  the  part  The  flaps  are  united  with  silver  wire 
or  silkworm  gut  extending  through  the  mucous  membrane.  The  vermilion 
border  of  the  lip  is  carefully  adjusted  and  united  with  hare-lip  pins  or  silk- 
worm-gut sutures.  If  the  tongue  falls  backward  its  severed  muscular  attach- 
ments can  be  drawn  forward  and  connected  with  tlie  incision  in  the  median 
line  by  a  deep  suture  passed  through  the  lip.     The  anterior  portion  of  the 
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lione  can  be  easily  reached  through  a  curved  incision  made  along  its  lower 
border,  or  liy  an  interojil  one  eorre^poridiug  to  the  fold  of  the  t>uecal  inu- 
C0U6  membrane.  The  lip  is  deprest^ed  over  tlie  symphysis  mentis  and  the 
bone  is  divided  and  removed  as  before.  In  complete  removal  of  a  |>ortion  of 
the  body  of  the  Ikjbc,  the  bone  need  not  he  sawed  through  entirely  at  cither 
place,  but  nearly  m  at  both,  and  finally  fractured  at  these  points  with  bone- 
cutting  forceps.  The  excision  of  the  central  or  any  part  of  tlie  bone  requires 
that  the  divided  ends  be  subsequently  kept  projKrly  separated,  or  tlieir  ap- 
proximation will  destroy  the  contact  of  the  biting  surface  with  that  of  the 
upper  jaw  during  mastication.  A  perfect  approximation  of  the  biling  hur- 
faees  is,  however^  almost  impossible,  and  the  operation  shoukl  not  be  at- 
tempted with  the  expectation  of  securing  complete  functional  restoration. 
If  the  condition  of  the  tissues  will  permit,  the  separating  agent  can  be 
properly  fi.xed  to  the  divided  ends  at  the  time  of  operation,  and  may  serve 
for  a  time  to  keep  the  fragments  apart.  The  interdental  splint  pre]>arcd 
before  operation  and  applied  to  the  remaining  teeth  afterward  otlers  the 
best  solution  of  the  problem  known  to  the  writer.  Even  by  this  means  the 
tendency  to  internal  displacement  of  the  posterior  fragment  is  rarely  entirely 
controlled. 

The  Operation  of  Excision  of  a  Lateral  Portion  of  the  Lower  Jaw. — 
Make  an  external  incision  along  the  under  border  of  the  portion  to  l>e  re- 
moved down  to  the  bone  (Fig.  384)*  If 
necessary,  the  incision  may  be  turned 
upward  anteriorly  at  a  right  angle  toward 
but  not  through  tlie  lip.  If  the  con- 
dition of  the  parts  will  permit,  the  peri- 
Ofciteum  is  reflected  off,  the  bone  divided 
in  front,  extermil  to  the  insertion  of  the 
genio-hyo-glossus  muscle,  and  if  possible 
turned  outw^ard,  and  the  tissues  separated 
back  to  the  point  of  posterior  section; 
the  bone  is  then  divided  at  this  latter 
situation  with  a  stiw,  the  fragment  re- 
move^l,  and  the  wound  dressed  as  before. 

The  Operation  of  Excision  of  a  Lat- 
eral Half  of  the  Lower  Jaw, — Commence 
the  incision  aljout  an  inch  and  a  half 
below  the  zygoma^  and  carry  it  downward 
along  the  posterior  border  of  the  ramus 
and  beneath  the  body  of  the  jaw  to  the 
symphysis  menti,  carefully  exposing  the  facial  artery  and  tying  it.  If  the 
operation  he  for  necrosis  this  incision  will  be  sufficient;  if  for  otlier  disease, 
the  lower  lip  is  cut  perpendicularly  through  its  center  to  meet  the  longi- 
tudinal incision  (Fig.  384,  h).  The  bone  is  exposed  in  front  by  peeling  off 
the  periosteum  and  sawed  through  just  to  the  outer  side  of  the  insertion 
of  the  genio'hyo-glossug  mustle  (Fig.  385,  0)  if  possible,  the  end  of  tlie  por- 
tion to  be  removed  is  pulled  outward,  and  the  remaining  attached  tissues 
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separated  either  by  cutting  or  by  a  periosteotome,  back  to  the  beginiiing  of 
tho  incision.  Ikprest^  the  fnigrnent  frmibly,  and  if  possible  detaeli  the  tem- 
poral nuisebj  witli  gcissors  or 
tlie  periosteotome,  otherwise  di- 
vide the  coronoid  process  with 
a  fine  saw;  turn  the  bone  out- 
ward and  sever  the  insertions  of 
the  pterygoid  nuiscles;  being 
careful  to  avoid  cutting  the 
Ungual  nen^e;  draw  the  bone 
forward  forcilily  and  twist  it 
from  its  socket  {Fig,  386). 

If  the  primary  incision  be 
sutlicient  to  expose  the  bone 
above  tlie  seat  of  the  disease, 
the  diseased  portion  is  removed 
and  the  upper  part  allowed  to 
renmin.  If,  however,  it  be  im- 
portant to  accomplish  the  com- 
plete removal,  extend  the  in- 
eision  upward  to  the  neck  of  the 
bone  (Fig.  »^S4,  /j'),  avoiding,  if 
[Hissible,  Stenson's  duct  and  the 
cervico  -  facial  liranch  of  the 
facial  nen^e,  and  enucleate  the 
condyle.  At  this  situation  the 
condyle  must  be  bugged  close- 
ly, otlierwise  the  internal  max- 
illary artery  may  be  injured,  as 
it  j)asses  immediately  beliind  it 
The  Operation  of  Exdswn 
of  ih^  Enixre  Lower  Jf/w.— Remove  first  the  half  of  the  jaw  that  best  suits 
the  convenience  of  the  operator  in  the  manner  bt*fore  described.  A  ligature 
is  then  passed  through  the  tongue,  given  to  an  assistant,  and  the  remaining 
half  of  the  Inyne  excised  in  a  similar  manner.  Arrest  all  ha?niorrhage,  and 
close  the  wounds  with  sutures  in  such  a  way  as  to  accurately  eoapt  the 
divided  buccal  borders. 

The  Operation  of  Exriaion  of  a  Portion  of  (he  AJveohr  Process. — When 
the  extent  of  the  disease  will  permit»the  alveolar  process  can  be  removed  down 
to  the  body  nf  tho  jaw  through  either  an  external  or  internal  incision,  the 
former  being  ihv  better,  by  rongeur,  chisel  and  mallet,  or  saw  (Fig,  3K5,  II). 
The  diseased  part  is  then  removeil  and  the  wound  closed  as  before. 

The  Comments, — In  all  situations,  when  the  nature  of  the  disease  will 
permit,  the  periosteum  should  be  refleeti'<l  by  a  careful  yet  vigorous  use  of 
the  elevator.  The  insertions  of  ligaments  and  tendons  will  offer  the  only 
obstacle,  and  these  should  be  carefully  detaehed  by  a  sharp  knife  or  nigine 
m  that  a  continuity  of  the  periosteal  and  fibrous  tissues  will  remain. 


Fig.  385. — Lines  of  mcisions  in  nmxilln*.  A,  J5,  C. 
Excision  of  tiie  upi»er  jaw.  D.  Bopckt^s^s*  in- 
cision, ^,  ('.  Gu<!'riti's  incision.  I\  F,  Lan- 
e^eribeok's  inciMon,  O,  Inctsiou  in  removal  of 
lower  jaw.  H.  Int^hion  for  removal  of  portion 
of  alv(H)lua  X  Esmarcb's  incisioa  in  aiicby- 
losis. 
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The  pcrioBteum  in  yoimg  subjects  may  reproduce  enough  bony  material 
ta  give  a  fair  outliue  to  the  face  and  serve  an  important  function  in  masti- 
cation* 

If  bone  be  not  reproduced,  the  periosteum  will  furnish  a  firm,  fibrous  base, 
which  may  be  utilized  for  artificial  appliances.  If  the  anterior  portion  of 
either  or  both  sides  be  removed,  the  gap  may  be  tilled  in  by  an  artificial  den- 
ta!  appliance,  which  will  often  happily  maintain  the  symmetry  of  the  face 
and  become  useful  in  mastication. 

When  prudent  to  do  so,  as  much  as  possible  of  the  body  of  the  lower  jaw 
shoulrl  be  preserved^  since  it  will  form  an  excellent  foundation  for  a  compen- 
satory dental  appliance.  Whenever  the  disease  is  malignant  the  periosteum 
should  be  removed  with  the  bone  and  care  be  taken  that  none  of  the  dis- 
eased membrane  remains  in  the  wound.  It  is  also  necessary  in  such  cases 
to  remove  all  associated  structures  when  diseased,  such  as  glands,  floor  of  the 
mouth,  and  even  a  part  or  the  whole  of  the  tongue  itself. 

The    after  -  treatment   in 

^^■kv>Os?v%g^  operations  on  the  lower  Jaw 

x^^^^^r^^^  ^W  differs  in  no  essential  respect 

./  ^uHl  Ik  from    that    of    the    upper. 

Cleanliness  of  the  parts,  lib- 
eral alimentation,  and  the 
avoidance  of  swallowing  the 
discharges,  appeal  to  the  com- 
mon sense  of  all. 

The  RmiiUs, — Out  of  two 
hundred  and  forty-six  ex- 
cisions in  the  continuity  forty- 
six  died  ;  of  one  hundred  and 
fifty- three  disarticulations  of 
half  the  bone  thirty-six  died  ; 
in  twenty  operations  for  re- 
moval of  the  entire  jaw  one 
died.  It  will  be  seen  that 
death  has  followed  in  twenty  per  cent  of  all  the  cases.  Pyemia,  erysipelas, 
and  exhaustion  were  the  principid  causes. 

Immobility  of  the  Inferior  Maxilla. — Immobility  of  this  bone  is  over- 
come wholly  or  in  part  by  the  establishment  of  a  false  joint  in  front  of  the 
seat  of  the  cause.  The  loss  of  function  is  usually  dependent  on  cicatricial 
contraction,  irreducible  dislocation,  or  anchylosis.  The  removal  of  a  wedge- 
shaped  piece  from  the  lower  border  of  the  jaw  or  from  the  alveolar  process 
has  been  practiced,  or  transverse  section  of  the  ramus  with  a  sharp  chisel  in- 
troduced through  the  mouth,  or  even  fracture  of  the  neck  when  the  con- 
dyle is  involved,  with  and  without  its  removal  of  the  latter,  baa  relieved  the 
condition. 

The  Optntiim  by  Rmnaiml  of  a  Wedge-shaped  Piece  (Esmarch).— Make 
an  incision  two  inches  in  length  down  to  the  bone,  along  the  lower  border  of 
the  jaw,  beginning  at  or  in  front  of  the  angle,  depending  upon  the  location 


Fio.  B&^. — Severing  coaiieetions  of  inferior  maxilla. 
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of  the  cause  of  the  immobiUty.  Avoid  or  tie  al!  important  vessels  in  the 
course  of  the  incision,  expose  lioth  surfaee^^  of  the  bone  np  to  the  summit  of 
the  alveolar  process,  and  pull  a  tooth  at  that  situation  if  necessary.  Divide 
the  bone  with  a  saw  at  one  extremity  of  the  exposed  surface,  force  the 
other  extrenuty  through  the  wound,  and  remove  a  wedge-shaped  portion 
(Fig.  385 J  /)  with  the  rongeur  or  saw,  the  base  of  which  sliould  not  exceed  a 
third  or  half  an  inch.  While  the  patient  is  still  under  the  inlluenee  of  the 
aniesthetic  and  before  the  wound  is  closed,  ai^eertain  the  distance  that  the 
liberated  portion  can  he  separated  from  the  upper  jaw  with  moderate  force. 
Provide  suitable  drainage,  close  the  woiuid,  and  prevent  union  of  the  bones 
by  passive  motion. 

Eizzolij  of  Bologna,  recommends  a  simple  section  of  the  bone  instead  of 
the  removal  of  a  wedge-sliaped  piece.  However,  the  resultfi  of  this  method 
do  not  warrant  its  substitution  for  the  former.  If  the  cause  of  the  immo- 
bility be  due  to  anchylosis  of  the  temporo-maxillary  articulation,  the  con- 
dyle should  be  removed,  or  the  ramus  be  so  divided  as  not  to  seriously 
impair  the  functions  of  the  masseter  muscle — that  is,  divided  beneath  that 
muscle. 

The  divmon  of  the  necJc  of  the  hone  by  a  straight  cliisel  introfliued 
through  the  mouth  (Grube)  has  been  practiced.  After  either  operation  it 
may  l>e  necessary  to  divide  the  masseter  mtisele  before  the  full  henetit  can 
be  experienced  from  the  division  or  the  removal  of  the  bone.  If  it  he  deter- 
mined to  remove  tfie  condyle,  an  incision  an  inch  and  a  quarter  in  h?ngth  is 
made  from  the  tragus  along  the  lower  border  of  the  zygoma,  the  soft  tis- 
sues, including  tlie  branches  of  the  facial  nerve,  are  drawn  downward  and 
the  joint  exposed,  then  by  means  of  a  chisel,  saw,  or  forceps  the  neck  of  the 
bone  is  divided  at  the  prof>er  place,  the  fragment  turned  outward  by  forceps, 
its  attachments  divided^  and  the  fragment  removed.  Passive  motion  should 
follow  the  same  as  hr^fon*. 

Tie  Eicisioil  of  the  Condyle,— Excision  of  the  condyle  of  one  or  both 
sides  is  practiced  for  cure  of  immobility  of  the  temporo-maxillary  articu- 
lation. 

2^/w?  Operation, — ilake  a  vertical  incision  through  the  skin  and  fascia, 
about  three  fourths  of  an  inch  in  length  from  the  lower  border  of  the 
zygoma,  along  the  neck  of  the  l>one  in  front  of  the  temporal  artery;  con- 
nect the  upper  end  of  the  incision  with  a  horizontal  one  of  similar  depth, 
an  inch  and  a  half  in  length,  passing  forward  nUng  the  lower  border  of  the 
zygoma,  and  turn  the  flap  thus  formed  downward  and  forward  ;  expose  the 
neck  of  ihi}  bone  and  capsule  of  the  joint,  and  during  the  time  carefully 
guard  from  injurv  the  transverse  facial  artery,  the  duct  of  Stenson,  and 
the  facial  nerve  as  they  pass  forward  lielow  and  parallel  with  the  zygoma, 
in  the  order  above  stated :  retract  downward  and  backward  respectively 
the  borders  of  the  wound  ;  open  vertically  the  capsule  of  the  joint,  expose  the 
condyle,  and  saw  it  transversely  close  to  the  heail  with  a  Gigli-llacrtel  saw, 
saving,  if  practicable,  the  lower  fillers  of  the  external  pterygoid;  turn  out 
the  condyle,  seize  it  with  forceps,  sever  the  remaining  connections,  rt^move 
the  fragment  preaerviDg  the  capsule  and  the  iutra-articular  fibro-cartilage; 
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open  the  jaw  and  estimate  the  effects  of  the  above  measures  on  its  mobility. 
If  ample,  then  introduce  the  sawed  end  into  the  joint,  close  the  capsule  with 
buried  sutures,  establish  drainage,  close  the  wound  of  the  soft  parts  with 
subcuticular  sutures  and  apply  the  dressing  with  the  jaw  closed. 

The  Remarks, — The  operation  may  be  practiced  successfully  through 
the  horizontal  arm  of  the  incision  only,  thus  avoiding  the  dangers  incurred 
to  the  structures  below  in  making  the  vertical  one.  Thorough  asepsis  is 
essential  to  final  success.  The  detached  fibers  of  the  pterygoid  may  be 
stitched  to  the  periosteum  of  the  neck  of  the  bone.  Free  opening  of  the  jaw 
with  a  gag,  if  needed,  should  be  done  with  the  patient  still  under  anaesthesia. 
An  anaesthetic  may  be  needed  thereafter  in  passive  motion,  because  of  the 
pain  and  rigidity  incident  to  it.  In  severe  cases,  removal  of  the  coronoid 
process  may  be  practiced  to  secure  wider  range  of  motion.  Sometimes  tem- 
porary facial  paralysis  follows  a  too  free  or  careless  handling  of  the  soft 
parts  associated  with  the  facial  nerve. 

Excision  of  the  Stemnm. — No  definite  plan  for  this  operation  can  be  out- 
lined. The  form  and  length  of  the  incisions  must  be  governed  by  the  loca- 
tion and  extent  of  the  disease.  The  diseased  bone  should  be  freely  exposed 
and  removed  in  the  usual  manner.  Care  must  be  observed  and  the  bone 
closely  followed,  else  the  pleural  cavity  will  be  opened.  When  possible,  sub- 
periosteal excision  should  be  done,  as  the  bone  is  quite  readily  reproduced. 
The  entire  sternum  is  reported  to  have  been  removed  by  Konig  on  account 
of  a  sarcomatous  tumor  involving  its  structure,  and  although  the  pericar- 
dium and  pleural  cavity  were  opened  the  patient  ultimately  recovered. 

The  Results. — Partial  excision  results  most  favorably;  only  one  in 
eighteen  has  died.    Under  asepsis  these  results  are  improved. 

Excision  of  the  Clavicle. — The  clavicle  is  excised,  entirely  or  in  part,  on 
account  of  various  morbid  conditions  and  extensive  injuries  of  the  bone. 
The  anatomical  relations  are  somewhat  intricate  and  perplexing,  especially 
when  the  normal  relations  are  changed  by  extensive  diseased  action  and 
traumatism.  The  muscular  and  ligamentous  attachments  of  this  bone  must 
be  carefully  studied,  for  it  is  with  a  knowledge  of  them  that  the  surgeon  is 
enabled  to  remove  the  bone  readily  and  safely  from  its  more  important  rela- 
tions. A  careful  scrutiny  of  the  "  contiguous  anatomy  "  on  the  following 
page  emphasizes  in  no  uncertain  way  the  need,  not  only  of  well-tested  ana- 
tomical knowledge  on  the  part  of  the  operator,  but  also  of  definite  ideas 
regarding  the  influence  of  various  forms  of  disease  on  the  structures  asso- 
ciated with  the  clavicle  as  well  as  on  the  bone  itself.  Morbid  processes  and 
injuries  involving  the  outer  end  of  the  clavicle  invest  operation  there  with 
but  little  difficulty  or  danger  as  compared  with  similar  conditions  when 
located  at  the  inner  extremity.  Many  structures  at  the  inner  and  middle 
parts  of  the  bones  are  of  such  vital  importance  as  to  beget  of  themselves 
special  dangers.  Ifowever,  it  should  not  be  assumed  that  all  growths  of 
the  clavicle  of  imposing  mien  are  necessarily  of  specially  dangerous  im- 
port, since  the  direction  of  the  growth  may  be  of  greater  operative  signifi- 
cance than  the  size.  In  any  event,  the  surgeon  should  be  prepared  for  the 
difficult  rather  than  for  the  easy  problems  of  a  case.    With  the  patient  in  the 
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f»roper  position  for  operation^  the  important  relations  are  well  expressed 
iiy  tlie  following  subeme; 

The  Contiguous  An4iimnp. 

In  front, 
AUaeliments  of 
The  |>efjtorttlis  majnr  muscle. 
The  stemo-mastoid  nmscle. 
The  trapezius  am!  deltoid  muscles. 
Ahom,  Below, 

The  external  jiigulur  vein.  The  cMJphiilic  vein. 

The  branches  of  the  Ibyroid  aiis. 

Clavicle^ 
The  subclavian  artery. 
The  brachial  plexua. 

The  iMtoniuI  aiamniarv  artery i  i  u  i* 

The  subclavian  vein.  /,.... f  *^®^"^  ^^ 

The  external  Jnguhir  vein* 
The  ill  nominate  vein  at  I  he  right. 
The  thonicMc  duct  at  the  left, 
The  pieura, 

The  Operation  of  Excision  of  the  Entire  ChivieU. — Anaesthetize  and 
place  tlie  pationt  in  a  position  for  ligature  of  the  subclavian  artery.  If  the 
operation  is  for  necrosia,  make  an  incision  the  whole  length  of  the  bone 
parallel  with  its  long  axis.  If  necessary,  short  transverse  incisions  are 
adiled»  Expose  the  clavicle,  divide  the  periosteum,  and  with  the  elevator 
enucleate  the  diseased  bone  from  the  surrounding  tissues.  The  clavicle  can 
be  divided  through  the  center  and  each  half  removed  separately,  or  the  acro- 
mial end  can  be  detached  and  the  entire  bone  raised  from  without  inward. 
In  either  instance  the  articular  ends  and  their  connecting  ligaments  should 
be  preserved  if  possible. 

If  the  ioYolucrum  be  weak  and  liable  to  bend  or  break  after  the  bono  ia 
removed,  the  shoulder  must  be  held  outward,  backward,  and  upward  by 
means  of  the  method  employed  in  treatment  of  fnictare  of  that  bone.  The 
indirect  method  of  seque&trotomy  (page  361)  can  be  performed  in  some 
instances. 

If  the  operation  is  for  the  removal  of  a  tumor  of  this  bone,  especially  of 
one  acutely  malignant  and  involving  any  considerahlc  portion  of  its  sur- 
rounding tissues,  it  is  certain  to  bo  an  exceedingly  tedious  and  bloody  pro- 
cedure. 

The  smaller  the  size  of  the  tumor  and  the  less  its  yascularity  the  easier 
will  be  the  removal. 

The  Operation  for  Malignant  Growth  of  the  Clavicle.— Keke  an  incision 
in  the  long  axis  of  the  bone  from  its  sternal  to  itj  acromial  extremity.  If 
necessary,  this  is  crossed  by  a  vertical  incision  extending  from  the  po«terior 
border  of  the  stemo-mastoid  muscle  to  the  upper  third  of  the  pectoralis 
major  muscle.  Make  these  incisions  as  deep  as  the  nature  of  the  growth 
will  permit,  and  dissect  the  tlaps  from  the  tumor;  separate  the  attachments 
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of  the  deltoid  and  the  trapezius  muscles  on  a  director,  catting  them  either 
with  a  knife  or  strong  cu  rved  scissors,  being  careful  to  avoid  tlie  cephalic  vein 
which  lies  at  the  anierior  border  of  the  deltoid  rausole.  Divide  the  curaco* 
and  acromio-clavicular  ligaments^  raise  the  acromial  extremity  of  the  clavicle, 
and  thus  elcvjite  the  morbid  growth,  which  should  then  he  cautiously  sepa* 
rated  from  the  surrouudiug  tiaaues.  The  nearer  the  approacli  to  the  sternal 
extremity  of  the  clavicle  the  greater  will  be  the  necessity  for  caution,  since 
the  growth  may  be  connected  with  the  important  structures  located  in  this 
situation.  Finally,  divide  the  insertions  of  the  stern o-mastoid  and  the  pec- 
torahs  major  muscles  and  the  rhomboid  ligament,  and  carefully  disarticulate 
the  sternal  extremity  while  the  tumor  is  lifted  upward  and  inward  together 
with  the  clavicle. 

Either  extremity^  or  a  pari^  of  (he  clavich  may  be  excised  by  making  a 
crucial  incision  down  to  the  bone,  at  a  site  corresponding  to  the  portion  to 
be  removed,  exposing  and  dividing  it  with  a  8«iw,  and  removing  the  frag- 
ment with  the  same  precautions  as  hefore  described. 

The  Precauiiom.'^kt  the  middle  third  the  large  vessels  lying  beneath 
the  bone  should  be  considerately  treated  to  prevent  hjemorrliage  and  the 
admission  of  air  to  the  veins.  The  subclavius  muRcIe  at  this  situation  is  a 
valuable  guide,  as  it  lies  between  the  vessels  and  the  bone. 

The  results  of  the  operation  of  complete  excision  have  been  quite  favor- 
able. Of  seventy-three  cases  six  died  from  the  operation.  Exhaustion,  due 
to  loss  of  blood,  erysipelas,  etc.,  may  canse  death.  Norhnr,  and  later  Mc- 
Hurneif,  have  each  had  a  case  with  perfect  function  f^f  the  arm  after  com- 
plete excision. 

Partial  excisions  give  a  death  rate  of  about  eight  per  cent  from  all 
causes, 

Exoision  of  the  Scapula,^The  scapula  is  excised  on  account  of  gunshot 
injuries,  necrosis,  and  morliid  growths. 

The  whole  bone  rnay  be  removed,  or  the 
body,  angles,  or  spine  may  be  removed  sepa- 
rately. The  contiguous  anatomy  is  exten- 
sive, but  not  of  the  dangerous  character  of 
that  associated  with  the  clavicle^  To  its 
spine,  liorders,  and  surfaces  numerous  aufl 
powerful  muscles  arc  attnched. 

At  the  upper  border  are  found  the 
suprascapular  vessels  and  neiTes.  The  po8- 
ttTior  scapular  ark^ry  passes  down  its  ver- 
tebral border,  while  at  the  axillMfy  border 
the  subscajudar  and  dorsalis  scapulae  ar- 
teries, the  axillary  artery  itself  and  the 
brachial  plexus  are  in  close  associatinn  with  Fi«, 387.— Excision  of  entire  scapuk. 
the  hone. 

Thr  Operation  of  Exrmon  of  the  Entire  Scapula  (Fig.  387). — Place  the 
patient  en  the  sound  side  close  to  the  edge  of  ttie  table,  ^fake  an  uu'isinn 
from  the  tip  of  the  acromion  process  along  the  spine  to  the  posterior  border 


of  the  scapula,  ff,  h.    Join  it  by  a  second  incision  extending  from  near  the 

middle  of  the  spine,  c»  to  the  inierior  angle  of  the  bone,  If  necessary,  a 
third  may  be  made  from  the  base  of  the  spine  to  the  posterior  superior  angle- 
Dissect  up  and  turn  aside  the  Ihips  thus  indicated. 

Divide  the  attacliments  of  the  deltoid  and  trapezius;  disarticulate  the 
acromio-clavicular  articulation;  secure  the  subscapular  artery;  divide  the 

ligaments  and  tendons  around  the  glenoid 
cavity;  raise  the  coracoid  process  and 
carefully  sever  its  ligaments  and  muscular 
attachments;  raise  the  scapula  by  the 
inferior  angle  and  divide  its  remaining 
muscular  attachments  with  a  knife  or 
strong  scissors,  cai^efnlly  avoiding  the 
subscapular  and  posterior  scapular  ves- 
sels; remove  the  bone  and  tie  all  the 
bleeding  points ;  wash  with  an  aseptic 
solution ;  thoroughly  drain  and  close  the 
wound  and  dress  antiseptically.  iS'tr  W. 
Feri/tison  and  Mr,  Pulhck  thought  it 
better  to  raise  the  vertebral  border  of  the 
scapula  first  that  the  subscapular  artery 
might  be  the  better  controlled.  Spence 
advised  that  the  anterior  angle  should  bo 
raised  first,  the  better  to  control  the  sub- 
clavian artery.  MacOormac  advises  that  the  clavicle  be  divided  with  a  fine 
saw  just  interna!  to  the  conoid  ligament,  '*  for  then  time  is  not  lost  in  detach- 
ing the  outer  extremity  of  the  clavicle  from  it^  connection  with  the  scapula." 
All  danger  of  haemorrhage  during  the  operation  is  easily  obviated  by  pres- 
sure on  the  sobclavian  artery  above  the  clavicle  by  means  of  a  short  crutch 
or  a  large  key  (Vogel),  also  by  direct  pressure  on  tlie  subclavian  after  the 
anterior  angle  of  the  scapula  is  elevated. 

71te  Operation  of  Excision  of  the  Body  of  the  Scapula  {Fig.  388), — Make 
an  incision  the  whole  length  of  the  spine,  a^  b  ;  begin  a  second  incision  at 
the  posterior  superior  angle  and  carry  it  along  the  posterior  border  of  the 
bone  to  the  inferior  angle,  c,  d ;  dissect  the  resulting  triangular  flaps  from 
their  corresponding  fossa*,  carefully  avoiding  the  supi*aecapular  artery  and 
nerve;  saw  through  the  acromion  process  close  to  the  body;  divide  the  mus* 
cles  attached  to  the  anterior  and  superior  borders  of  the  scapula;  raise  the 
bone  upward  and  saw  through  the  angle  just  behind  the  coracoid  proce^; 
turn  the  bone  outward  and  sever  its  posterior  connections  with  a  knife  or 
strong  scissors. 

The  acromion  process  and  anpUs  of  the  scapula  may  be  removed  sepa* 
rately.  To  remove  the  former  make  an  incision,  which  is  curved  if  necessary, 
along  its  upper  border*  cxpnge  the  process,  divide  its  muscular  attachments, 
and  with  a  bone  forceps  sever  and  remove  the  desired  amount  of  bone. 
This  process  can  also  he  removed  by  making  a  curved  or  crucial  incision 
over  it,  exposing  its  upper  surface,  dividing  the  muscular  attachments,  dis- 


Fi«.  388.— Excision  of  scapula. 
Subsipifuj-glenoid  excision,    e, 
Rt?tro~coraco-glenoid  excisian. 
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articulating  tbe  clavicle,  and  removing  tlie  rctiuisite  amount  of  its  structure 
witli  a  chain  saw. 

To  remove  an  auffle  make  a  Y-sbafKcd  incision  over  it,  dissect  off  the  flaps, 
separate  the  muscles  from  the  hone,  and  sever  the  exposed  portion  with  the 
bone  forceps,    Chalot  favors  ri^moval  of  larger  portions  (Fig.  38rt,  p,  f^  g). 

The  Operation  of  Snhperioslml  Excim/n  of  the  Seapufa  (OlHcr,  Fig, 
389). — Make  an  incision  from  the  outer  extremity  of  the  acromion  process 
along  the  spine  of  the  scapula  to  its  posterior  border,  a,  b.  Make  a  second 
incision  from  the  posterior  superior  angle  of  tbe  scapula  along  its  posterior 
border,  crossing  the  former  incision  to  tbe  inferior  angle,  c,  h,  d.  Sever  tbe 
muscular  attachments  to  the  acromion  process  and  spine ;  divide  the  peri- 
osteum at  tbe  posterior  border  of  tbe  scapula  between  tbe  attachments  of  the 
rbomboideus  major  and  infraspinatus  muscles  and  separate  it  from  the  infra- 
spinous  fossa;  remove  tbe  muscular  attachments  of  the  superior  border  of 
the  scapula.  Tbe  periosteum  is  then  raised  from  tbe  supraspinous  fossa, 
being  careful  not  to  injure  the  suprascapular  vessels,  as  they  pass  in  close 
cont4ict  witli  the  suprascapular  notch  ;  cut  tbe  remaining  muscles  attached  to 
the  borders  of  tlie  scapula,  closely  bugging  the  bone ;  raise  the  bone  upward 
by  its  inferior  angle,  denude  the  subscapular  fossa,  leaving  tbe  periosteum 
connected  with  tbe  subscapularis  muscle  ;  liberate  the  posterior  border,  allow- 
ing tbe  cartilaginous  portion  to  remain  when  present.  Turn  the  hone  up- 
ward and  forward,  remove  the  remaining  periosteum  from  its  under  sur- 
face up  to  the  neck  of  the  scapula,  and  divide  the  bone  at  tbe  neck  with  the 
chain  saw.  If  the  extent  of  the  disease  will  not  permit  the  sawing  at  this 
batuation,  tbe  neck  can  !>e  enucleated,  leav- 
ing the  ligaments  connected  with  the  peri- 
osteum. 

Excision  of  ike  Glenoid  Angle  of  the 
Scapula. — This  operation  is  only  applicable 
to  those  conditions  of  injury  or  disease  that 
are  limited  to  the  articular  surface  of  the 
glenoid  angle  of  the  scapula.  If  a  pene- 
trating wound  be  present  its  course  should 
be  followed  to  reach  the  bone;  if  not,  then 
a  curved  incision  is  made  around  the  pos- 
terior border  of  the  acromion  process,  divid- 
ing tbe  fibers  of  the  deltoid  and  exposing 
tbe  posterior  and  upper  surface  of  the  joint 
(Fig.  3t>0,  a).  Coumicneing  at  tbe  center  of 
this  one,  a  second  incision  is  then  made^ 
from  the  upper  margin  of  the  glenoid  cavity,  and  passing  do^^Tiward  tbrougli 
the  deltoid  in  the  direction  of  its  fibers,  also  through  tbe  capsule  upon 
tbe  center  of  tbe  greater  tuberosity,  goir^g  betwc«-n  the  tendons  of  tbe 
supra-  and  infraBjjinatus  muscles.  Open  the  wound  widely  hy  means  of 
retractors  and  divide  tbe  tendons  of  tlie  hmds  of  tlte  biceps  and  triceps  above 
and  below  tbe  cavity  at  their  respective  origins;  separate  the  periosteum 
from  around  the  neck  of  tbe  scapula,  if  possible,  leaving  tbe  attacliments 


Fia,  ^9.— 'SiihiM^ri osteal  excision  of 
scupula. 
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of  the  capsular  ligament.     Cut  tlirongh  the  exposed  bone  with  a  saw,  and 

remove  the  fragment  carefutly  to  avoid  injury  to  the  periosteum. 

The  Remarks. — Excision  of  a  considerable  amount  of  the  bone  is  quite 

as  fatiil  as  the  complete  excision,  owing  to  the  greater  difficulty  of  catching 

the  bleeding  points  in  the  former,  which  promptly 
retract  between  the  bone  and  adjjicent  musclesj 
and  also  to  the  comparatively  greater  injury  in- 
fiieted  by  reason  of  the  limited  field  of  action. 
The  glenoid  cavity  and  the  points  of  insertion  of 
important  muscles,  as  the  acromion  and  the  cora- 
coid  processes,  should  be  preserved  when  practi- 
cable, for  manifest  reasons. 

If  the  bead  of  the  bone  be  placed  beneath  the 
end  of  the  clavicle,  and  the  capsule  connected  with 
the  upper  end  of  the  humerus  be  sewed  to  the 
under  surface  of  the  deltoid  muscle,  much  gain  in 
the  use  is  thus  accomplished. 

7'he  After  •  ireatmeni,  —  Complete  dminage 
must  be  maintained  with  the  patient  in  the  re- 
cumbent posture,  and  with  the  arm  and  shoulder 
supported  in  a  comfortable  positioo.  After  heal- 
ing is  completed  the  extremity  should  be  supported 
by  a  sling  until  the  tone  of  the  parts  is  sufficiently 
restored  to  meet  this  indication  unaided. 

The  results  of  these  operations  are  good.  Of 
sixty-six  cases  of  complete  excision  fourteen  died, 

Fio.  300.— Incisions  in  exei-  The  rate  of  mortality  is  greater  when  removed 
sion^  of  angl..  of  scjipuk  f^^  traumatic  causes  than  for  disease,  Astonish- 
and  head  of  hwmems.  .      ,  ^  .  ..       t»     i     *  ,       -  .. 

ingly   good    use  of  the  limb   frequently   follows, 

especially  in  the  performance  of  tho^e  requirements  not  connected  with  the 
function  of  the  deltoid  muscle. 


EXCISIONS   OF   THK    UPPKR    EXTBEMITY. 

ExoisioE  of  the  Himierus.— The  humerus  can  be  removed  entirely  or  in 
part,  as  circumstances  demanrh  This  operation  is  done  for  tlie  relief  of  old 
dislocations,  caries,  necrosis,  gunslmt  injuries,  artliritis,  malignant  disease, 
etc. 

The  Anatomicitl  Points. — In  excisions  of  this  bone  the  insertions  of  the 
muscles  acting  upon  the  upper  end,  the  course  of  the  superior  profunda  and 
circumflex  arteries,  the  relations  of  the  circumflex,  muscnlo*spind,  and  ulnar 
nerves,  the  points  of  insertion  of  the  ligaments  of  the  joints,  together  with 
the  connections  of  the  important  muscles,  must  be  carefully  considered  be- 
fore beginning  the  operation. 

The  bicipital  groove  looks  forward  at  all  times  in  the  normal  arm,  and 
with  the  arm  at  the  side  and  forearm  supinated  it  corresponds  in  direction 
with  the  palm.  The  surgical  neck  of  the  hnmenis  is  lofuted  between  tlie 
tuberosities  above  and  the  insertions  of  the  tendons  of  the  pectoral  is  and  teres 
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major  aod  tlie  latis^imus  dorsi  muscles  below.  The  circumflex  nerre  and 
posterior  einnmflex  vessels  pass  around  the  surgical  iieek  at  a  point  about 
one  inch  above  the  center  of  the  deltoid*  Alioiit  oin*  fourth  of  the  epi- 
physeal J  unction  of  the  upper  end  is  subperiosteal  and  located  at  the  outer 
aspect;  the  remainder  is  subcartilaginous  and  intracapsular  (Fig.  391). 

The  Operation  of  Excmtnt  of  the  Upper  End  of  the  Ilumerm — Vertical 
Inehion  (  Langenbei-k ) .- — IMaee  the  patient  upon  the  back  close  to  the  edge 
of  the  table,  with  the  shouhiers  raised,  ilake  an  incision  about  four  inches 
in  length  downward  from  the  anterior  border  of  the  acromion  ])rocess, 
close  to  its  articulation  with  the  chivicle,  in  the  line  of  the  bicipital  groove 
(Fig.  '3\^2,  b).  The  bone  at  this  region  is  quite  su}>erliciaL  Lilierate  the 
long  head  of  the  biceps  tendon  from  the  groove  by  carr>nng  the  point  of 
the  knife  upward  in  the  groove  at  the  outer  side  through  the  capsule  to 
the  acromion  and  raise;  the  tendon  out  of  the  groove  (Fig.  IVM);  rotate  tlie 
arm  outward  an<1  divide  tlie  subscapularis  tendon  and  inner  portion  of  the 
capsule;  then  rotate  the  arm  inward  and  cut  the  external  rotators  at  their 
insertions,  also  the  posterior  portion  of  the  capsule  (Fig.  31H)  ;  force  the 
head  of  the  bone  through  the  opening  in  the  soft  parts,  seize  it  with  a 
strong  pair  of  bone-holding  forceps,  divide  the  inferior  portion  of  the  cap- 
sule, and  remove  the  head  of  the  bone  with  a  chain  saw,  Gigli-Haertel^  or 


Fio.  30L— ^t.  Kj)i|ai>bis.  li,  C,  Attach- 
ment  of  rapsuEar  llgaiDent.  Eplphjseal 
junttion  noted. 


Fig,  803. — Incisions  in  excisions  of  euJ  of 
hunienis,  a,  Baudens,  IJui^ter,  Oilier, 
b,  LaiigeiiLwL'k,    c«  U-sliRped, 


a  small  straight  saw  (Fig.  395),  carefully  avoiding  the  circumflex  vessels  and 
nerves. 

The  Of>entt!on  of  Excmon  of  the  Upper  End  of  the  Uumerns — OhUque 
Incimon  (Baudons,  Hueter,  Olltcr). — ^Phice  the  patient  as  in  the  prceetling 
operation ;  make  an  incision  from  the  outer  side  of  the  tip  of  the  coracoid 
process  downward  and  outi^^ard  along  the  anterior  border  of  the  deltoid 
three  or  four  inches  in  length  (Fig.  392,  a) ;  expose  the  coraco-acromial 
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ligament  anJ  Ijare  the  capsule  in  the  line  of  the  incision ;  locate  the  bkepe 
tcndun,  and  divide  tfie  capsule  at  its  outer  side  from  below  upward;  draw 
apart  tlie  borders  of  the  wound  and  separate  the  soft  part^  from  the  upper 
end  and  outer  surface  of  the  bone  with  a  knife  as  the  hone  is  rotated  inward; 

divide  the  insertions  into  the  great  tuberosity  of 
the  supraspinatus,  infraspinatus,  and  teres  minor 
muscles;  ch-ar  the  inner  aspect  in  the  mme  way 
as  the  luiinerus  is  rotated  outward;  locate  the 
leaser  tuberosity;  divide  the  eubscapularis  inser- 
tion and  the  attachment  of  the  capsule  beyond; 
fleJc  the  elbow  and  displace  the  biceps  tendon  in- 
ward; cause  the  head  of  the  hone  to  project 
through  the  wound ;  seize  the  extremity  with  bone- 
holding  forceps  and  sever  it  with  a  saw. 

The  Comments, — Good  drainage  should  be 
secured  hy  posterior  puncture^  if  need  Lk*.  The 
tuberosities  should  be  saved  when  possible,  on  ac- 
count of  their  important  muscular  insertions.  In 
children  carefully  avoid  injury  of  the  epiphyseal 
cartilage,  if  pr<^eticable.  Remove  sharp,  bony  points 
and  bonlers  from  the  sawed  end  of  the  hone,  so  that  they  can  cause  no  injury 
to  the  axillary  vessels  and  nerves. 
A  y-  or  the  Tl-shaped  (Fig.  392, 
c)  incision  should  not  be  prac- 
ticed when  ttie  vertical  or  oblique 
oncacan  be  utilized, as  the  former 
may  needlessly  damage  the  del- 
toid muscle.  The  circumflex 
nerve  nmst  hi}  carefully  avoided, 
because  division  or  bruising  will 
destroy  or  impair  its  function. 

MarCormac  suggests  exci- 
sioi?  through  a  posterior  inci- 
sion, when  the  bone  need  not  be 
divided  below  the  tuberosities. 

The  Operation.— \\\th  the 
patient  jdaeed  on  the  sound  side, 
the  arm  abducted  and  rotated 
outward  so  that  the  outer  con- 
dyle looks  backward,  and  the 
forrarm  flexed,  make,  from  the 
angular  projection  of  the  acro- 
mion downward  througli  the 
j>osterior  part  of  the  deltoid  and 
through  the  capsule,  an  incision 
four  inches  in  length  ( Fig.  ;i!>0, 
t);  expose  tlie  great  tuberosity 


Fto.  304, — Attachtnents  to  tuljorcisities  of  liume- 
rufi,  a.  Teren  nimor  nuisele.  h,  Infnuipi- 
natiis  mijsfle.  c,  Supmsptntttiis  muscle,  d, 
SubsL-arMiliiris  mu.scle*  /.  Tendon  of  long 
hmd  of  b[ceiie  muscle  In  the  groove.  ff»  Lifc- 
tf^mus  dorsi  teadoii. 
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and  the  bicipital  groove,  removing  the  muscles  from  the  former  at  their  at- 
tachment; rotatt'  the  arm  outward  still  farther,  raieing  the  periosteyni  and 
capsule  till  the  bicipital  groove^  is  rrached;  disloLlge  the  tvudon  and  raise  it 
upward ;  rotate  the  ania  stroLigly  inward,  bringing  the  int^ertion  of  the  sub- 
scapularis  into  view,  and  separate  it  from  its  attachment;  push  the  head  of 
the  bone  through  the  wound  and  separate  the  remaining  go  ft  parts  as  the 
ann  is  rotated  alU^rnately  outward  and  inward ;  extrude  still  farther  the 
head  of  the  bone  and  gaw  it  off. 

TJie  Comments, — The  eireumflex  nerve  (Fig.  404)  will  be  divided  in  this 
method  unless  great  caution  be  exercised,  nor  is  ample  mom  alTorded. 

The  Operation  of  Suhpenosieal  Excision  of  flead  of  Ilfiments  (Langen- 
beek). — Expose  the  bicipital  groove  and  split  up  the  capsular  ligament  as  in 
the  non-periostea  1  operation  (Fig.  ^^9'?,  i!/).  Divide  and  raise  the  periosteum 
from  the  inner  bonier  of  the  bicipital  groove,  passing  inward  and  separating 
it  together  with  the  subseapularis  and  the  fibrous 
capsule  from  the  lesser  tuberosity.  Rotate  the 
humerus  outward  and  complete  the  separation  to 
the  required  extent  with  the  elevator  and  knifi': 
rotate  the  humerus  inward^  disphice  the  tcnilun 
of  the  biceps  to  the  inner  side  of  the  head  of  the  / 
humerus,  and  separate  the  periosteum  from  the 
latter  in  connection  witli  the  capsule  and  the  in- 
&rtions  of  the  external  rotators,  being  very  care- 
ful not  to  sever  the  connection  of  the  periosteum 
with  the  bone  below.  The  forcing  of  the  head 
of  the  hone  tlirougli  the  external  opening  is  prac- 
tically imjKissible  without  destroying  the  peri- 
osteal connections.  It  is  necessary,  therefore,  to 
divide  the  hone  with  a  chain  or  narrow-bladed 
saw  without  displacenient. 

Subperiosteal  excision  is  practiced  through 
the  ohlique  incision  of  Baudens  and  others  (Fig.  Zd2,  a)  with  almost  equal 
facility  to  that  of  the  vertical  one.  After  exposure  of  the  capsule  and  locali- 
zation of  the  biceps  tendon,  the  former  is  divided  upward  vertically  at  the 
outer  side  of  the  tendon.  The  upjier  end  of  the  bone  is  then  freed  of  its 
periosteum  anrl  muscular  attachments  to  the  proper  distance  with  a  rngine, 
the  humerus  being  rotated  nut  ward  and  inward  as  before  described,  to  meet 
the  requirements  of  the  procedure. 

The  Comments, — The  removal  of  the  periosteum  along  with  nniscular 
attachments  is  quite  rliflicult,  anrl  must  l>c  Liirefully  practiced,  especial ly  in 
the  latter  instances,  to  prevent  destruction  of  tissues  from  too  vigorous  elfort, 
Subperiosteal  excision  should  be  practiced  whenever  itis  possible  todo  so,  since 
the  outcome  obtained  is  superior  to  that  of  the  less  conservative  methods. 

Pariial  removal  of  the  upper  extremity  of  the  humerus  is  often  necessary 
on  account  of  disease  or  injury.  The  variety  and  extent  of  the  incisions 
nerccssary  to  rcacli  the  part  nnist  be  governed  by  the  amount  of  the  disease, 
which  may  he  so  great  as  to  rlemand  the  U-shaped  flap  (Fig.  39^,  c). 


Fio»  395. — Sawing  head  of 
humerus. 


and  fiutwanl  aero«i&  the  line  of  jimction  of  the  up^>er  and  lower  halves  of 
the  deltoid  niUR-le,  thence  with  a  similar  curve  upward  aod  backwanl  to 
the  posterior  border  of  the  axillary  space  to  a  point  opposite  the  beginning; 
dis^iect  up  and  refle<:'t  the  Bcmilunar  flap  to  the  Imse  of  the  acromion  pro- 
cess; saw  trani^verseiy  (Fig.  3tNi)  through  this  pro(/es?i?,  detach  downward 
the  fragment  along  with  its  deltoid  etnuiectinns,  thereby  freely  exposing 
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Fig.  400.— Kueher*s  invlhod  of  excision  ui  tlit:  <houlder  juiut  from   behind,     Muscles 
divided  and  ji^romion  process  exposed  for  sewing. 


(Fig.  397)  the  capj^nlar  ligament;  open  the  capenle  and  examine  the  joint 
cavity  to  determine,  in  ca^c  of  disease,  the  direction  and  rcfjuisite  extent  of 
the  operation ;  perform  a  complete  arthrectomy  if  the  dii^ease  he  limited  to 
the  soft  stnictureg,  dislocating  the  head  of  the  humerus  in  different  direc- 
tions t-o  farilitate  tlio  prncedure;  reswxt  the  head  of  the  humerus  if  syffi- 
ciently  diseat^ed,  and  remove  it  to  make  easier  any  steps  of  subsequent 
arthrectomy:  remove  all  diseased  tisgues,  thoroughly  cleanse  the  wound, 
introduce  drainage  if  needed,  replace  the  acromion  procegs  and  suture  it 
in  position  with  strong  chromicized  catgut  (Fig,  31)8);  unite  the  divided 
portions  of  the  deltoid  muscle  with  buried  sutures;  return  the  cuta* 
ne<jus  flap,  suturing  it  in  place  in  the  usual  manner  (Fig.  31)9);  ap]dy 
alnmdant  aseptic  dressing  to  the  wound  and  confine  the  arm  to  the  &ide  of  the 
chest  by  means  of  a  light  plaster-of- Paris  bandage.  If  the  exposure  of  the 
joint  he  made  for  cure  of  irreducible  dislacation,  the  heatl  of  the  humerus 
can  be  Jorated  as  soon  as  the  deep  flap  is  turned  down  and  the  causes  of 
26* 
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the  r^sistarce  to  rHluction  determined  and  removed  by  division  or  other 
Tnt^ns,  and  the  head  of  tlio  bone  h  restored  to  its  proper  place.  In  these 
instaiiirs  drainage,  ae  a  rule,  is  not  » mployed. 

TIh^  Commint. — Bardenheui'r'h'  incision  is  made  directly  over  and 
through  the  acromion  process,  thue^  placing  the  scar  in  an  exposed  situation. 

Koclier  practices  excision  of  the  shouhlfT  joint  from  behind  througli  a 
cnrvi^<l  incision  carried  from  and  into  the  aeromio-clavicular  joint  over  the 
top  of  the  shoulder  along,  then  across  the  acromion  corresponding  to  its 
TOiity  ^vering  the  corresponding  insertion  of  the  trapezim^,  thence  down- 
ward in  a  curved  dircK^tion  toward  the  posterior  fold  of  the  axilla,  divid- 
ing the  dense  fascia  and  exposing  the  jmsterior  border  of  the  delt-oid  to  a 
point  about  an  inch  and  three  quorters  above  the  fold  (Fig.  400).  He 
frees  the  infraBjunous  nniseie  wilh  the  finger  from  the  outc^r  border  of  the 
sjpine  and  root  of  the  acromion  process,  detaches  the  Bupra^pinous  nmscle 
from  the  spine  with  a  blunt  director,  so  as  to  permit  the  linger  to  pass  from 
above  lieneath  the  rrjot  of  the  acromion.  He  then  chisels  obliquely  through 
the  acromion  at  the  innt  r  limit  of  the  roots  and  pushes  the  fragment  (Fig. 


Fig,  401.^Kocher's  method  of  excision  of  shoulder  joint  from  behind.     TIh\*  reflected 
and  the  oapsule  excised  behind  the  long  tendon  of  the  biceps. 

4ni)  over  the  head  of  the  humerus  along  with  the  attached  deltoid,  thug 
e^poging  the  upper  and  posterior  aspect?*  of  the  head  of  the  bone,  revi*aliug 
the  mufcrcl(?s  and  tc»ndonp  associate*!  therewith.  The  arm  is  then  rotated 
outward  and  curved  forwnrd  nm]  nn  incision  \i^  n»ade  down  to  the  bone, 
commencing  at  the  upper  part  of  the  posterior  lip  of  the  bicipital  groovie, 
passing  upward  through  the  capsule  along  the  anterior  edge  of  the  inser- 
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tinii  of  the  external  rotat(ir>  over  the  iippormost  part  of  the  head,  exposing 
thi'  tendon  of  the  biccpHi  to  iti^  ))oiiit  of  (irigin  (Fig.  402).  The  inaertiona 
of  the  external  mtatorj^  are  now  oxpos^ed  from  tlte  great  tuberosity  and 
drawn  hackward,  the  liieeps  tendon  is  raised  from  its  groove  and  drawn 
forward,  exposing  the  joint  cavity  to  free  inspection  and  to  the  reh'ef  of 
such  radical  or  conservative  istepj?  as  may  l)e  adviwil>le. 

The  Comnu'nts, — The  view  thus  atTorded  is  olitaini'd  witliout  damaging 
any  important  functional  muscles  of  the  joint,  and  without  injury  to  the 


'Pto.  402. — Koch»Vi*  iiiethud  of  exeision  uf  ilie  siiinililf  r  joint  from  belimd.  The  head  of 
the  hunienis  ex[>osed  and  ready  for  displacement  upward  for  coiuplfcle  excision  if 
required. 

circumflex  nen^e  and  ves^iek,  if  reasouable  care  U  exercised.  If  the  head 
of  the  hone  he  r<'Uiovc<l,  increased  ohservation,  especially  lielow,  is  secured. 
This  ]dan  offers  spi'cial  opportunity  to  examine  and  treat  conditions  refer- 
ahle  to  the  posterior  part  of  tlie  joint. 

The  Opemittju  of  Arihrotomjf  for  frredueihle  Dishcafion  of  ih€ 
Ilnfiirrtiif. — This  unfortunate  condition  may  ha]»pen  with  and  without  frac- 
ture of  the  upjier  end  of  the  humerus,  and  the  latter  may  occur  primarily 
or  be  secondary  to  effort?  at  reduction.  In  all  instances  of  dislocation,  rea- 
sonahle  atteni^jts  at  bloodless  reduction  by  raanipnlativL*  methods^  should  he 
practiced.  The  operatiou  is  iudicattHl  eitljer  before  decided  inflammatory 
changes  and  extravasation  have  ensued,  or  at  a  period  immediately  fol- 
lowing their  practical  cessation.  Tn  instaneeg  of  fracture,  the  earlier  period 
is  apt  to  he  the  frefter  time  to  effect  reduction.  Whenever  approacli  for  pur- 
poses of  reduction  can  he  mude  without  invading  the  cavity  of  the  joint,  or 
going  through  ruptured  structures,  the  earlier  the  endeavor  is  made  the 
better. 
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The  Operation, ^-^\\io^  freely  the  capsule  of  the  joint  through  ao  an- 
terior incisiou  of  not  let^**  than  three  inches  in  length,  made  in  the  line 
of  the  hicipital  groove;  <lra\v  apart  the  l>orders  of  the  wound,  remove  from 
tlie  field  thus  diselosed  all  extravasated  hlood  and  carefully  examine  the 
etructurcs  concerned,  and  als^o  the  patient,  with  the  idea  of  determining  if 
the  head  of  the  bone  or  the  glenoid  cavity  be  much  damaged ;  also  the  neetl 
of  extended  dissection  and  the  ability  to  restore  and  retain  in  place  with 
useful  outcome  the  dislocated  head:  if  the  vitality  he  ample  to  obviate 
necrosis,  and  if  the  condition  of  the  patient  justifies  prolonged  and  pro- 
found efforti?  at  restoration ;  alt^o.  consider  if  the  capacity  for  complete  and 
continued  asepsis  he  assureih  Shnidd  one  or  more  of  thet^  propositions 
oppose  reduction  with  firactical  emphasi^,  then  prompt  res<»etion  shcmld  be 
considered,  whetlier  fracture  be  present  or  not;  if  otherwise,  efforts  at  re- 
duction should  as  promptly  be  made.  Jn  the  ahsvnrf  of  frmturc,  efforts  at 
restoration  will  demonstrate  the  special  structures  that  oppose  return  of  the 
head  to  the  glenoid  cavity.  These  structures  in  turn  should  be  partly  or 
completely  severed,  as  circumstances  require,  or  their  opposing  influences 
obviated  by  manipulations  of  the  arm  and  of  the  tissues,  by  proper  tractile 
agents.  The  tendon  of  the  long  head  of  the  biceps,  the  subscapularis,  the 
external  rotators  and  portions  of  the  capsular  ligauient  are  singly  or  vari- 
ously combined  prominent  agents  of  obstruction  to  return, 

in  the  presrnre  of  fracfinr  the  loss  of  fulcrumage  due  to  fracture  of  the 
bone  adds  its  potent  hindrance  to  that  of  the  restraining  agents  already 
cited.  Fulcrumage  is  supplied  in  a  lesser  degree  than  notunil  by  bone  for- 
ceps (Fig.  375,  h),  the  McBurney  hook  (Fig.  403),  and  similar  agent=^,  sup- 


Fio.  40;^.— The  McUumuy  hix>k  for  supplying  fulrnMimge  in  dislucation  with  fracture, 

plemented  by  digital  manipuhition,  aided  by  prying  agents  directly  applied. 
No  definite  tei'hni*|ue  of  reduction  can  1>e  eslablisheti,  the  indications  being 
met  as  the  varying  circumstances  of  cases  arise.  After  reduction,  the  frag- 
ments of  heme  should  l>e  sutured  together,  tbi'  capsule  repairni  ligaments 
united  and  innseular  insertions  fastened  in  place,  by  sewing  with  kangar<»o 
tendon  or  chromicized  catgut.  The  won j id  sbouhl  be  drained  and  dress- 
ing held  in  position,  and  the  arm  confined  to  the  side  by  several  turns  of 
plaater-of-Paris  bandage. 

Careful  observation  of  the  temperature  should  be  made  to  note  the 
approach  of  any  intlanimatory  nmnifestations;  when  noted,  the  dressingft 
should  b<*  promptly  removed  and  the  wound  examined  for  hidden  inftx*tion. 
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The  Remarks. — The  anterior  incision  is  better  than-  the  posterior  or  the 
axillary.  The  latter  affords  easy  resection,  but  is  objectionable  in  reduction, 
especially  with  fracture.    Various  anatomical  associations  also  oppose  it. 

Senn's  incision  is  a  commendable  one  for  the  purpose.  Consult 
Souchon's*  able  and  finished  article  on  Operative  Treatment  of  Irreduci- 
ble Dislocations  of  the  Shoulder- Joint,  Recent  or  Old,  Simple  or  Com- 
pound, if  possible,  before  taking  final  action. 

The  After-treatment. — Early,  careful  and  persistent  passive  motion, 
massage,  electric  stimulation  and  gymnastic  exercise  should  be  practiced. 

The  Results. — In  dislocation  with  fracture,  digital  manipulation  suc- 
ceeded in  restoring  the  parts  in  36  of  80  cases  (McBumey).  According 
to  Souchon,  "mere  improvement^'  is  noted  in  5  per  cent  of  reductions 
and  in  28  per  cent  of  resections.  "  Fair  results  "  in  16  per  cent  of  the 
former  and  in  16  per  cent  of  the  latter.  "  Good  results  '*  in  50  per  cent 
of  the  former  and  42  per  cent  of  the  latter;  "death-rate/*  10  per  cent  in 
reductions  and  12  per  cent  in  resections. 

The  Operation  for  Udbitual  Dislocation  of  the  Humerus. — Gerster, 
Eicard,  Burrell  and  others  have  cured  the  above  infirmity  by  removing  the 
redundancy  of  the  anterior  part  of  the  capsular  ligament  of  the  shoulder 
joint  and  closing  the  wound  with  sutures.  The  following  is  the  operative 
method,  as  practiced  by  Burrell.  f 

The  Operation. — Place  the  patient  on  the  back  with  the  arm  slightly 
abducted;  make  an  incision  from  the  coracoid  process  downward  and  out- 
ward, along  the  groove  formed  by  the  junction  of  the  deltoid  and  pectoral  is 
major  muscles  (avoiding  the  cephalic  vein),  to  below  the  upper  border  of 
the  tendon  of  insertion  of  the  pectoral  muscle ;  draw  the  vein  aside,  separate 
the  muscles  from  each  other,  exposing  the  coraco-brachialis,  short  head  of 
the  biceps  and  the  upper  part  of  the  tendon  of  the  pectoralis  major  below; 
avoid  the  acromio-thoracic  artery,  divide  the  upper  three  fourths  of  the 
tendinous  insertion  of  the  pectoralis  major,  retract  the  muscle  so  as  to  expose 
the  head  and  much  of  the  bone.  After  the  tendon  of  the  coraco-brachialis 
and  the  short  head  of  the  biceps  are  cleared,  and  the  wound  extended  quite 
up  to  the  coracoid  process,  rotate  the  arm  externally,  letting  it  fall  backward, 
thus  revealing  the  insertion  of  the  subscapularis  stretched  over  the  head  of 
the  bone,  the  upper  portion  of  which  tendon  is  at  once  divided ;  abduct  the 
arm  to  an  angle  of  45  degrees,  and  press  the  head  of  the  bone  backward, 
thus  relaxing  the  front  portion  of  the  capsule;  grasp  with  three-pronged 
forceps  the  loose  part  of  the  front  of  the  capsule  and  insert  through  this 
portion  wdth  a  curved  needle  three  sutures,  placed  so  as  to  permit  of  exci- 
sion from  the  capsule  of  a  portion  three  quarters  of  an  inch  in  length  and 
three  eights  of  an  inch  in  width ;  tie  the  sutures  firmly,  thus  shortening  and 
tightening  the  capsule;  irrigate,  dry  and  close  the  wound  in  the  usual  way; 
apply  aseptic  dressings  and  fix  the  arm  to  the  side,  with  the  hand  across 
the  chest. 

The  Results. — Several  cases  are  reported  with  satisfactory  results. 

*  Transactions  of  the  American  Surgical  Association,  vol.  xv,  1897. 
f  Transactions  of  the  American  Surgical  Association,  vol.  xv,  1897. 
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The  Operation  of  Excmon  of  the  Shaft  of  the  Ilitmerns. — In  tliis  opera- 
tiorij  unli^s  great  caution  is  observed,  the  raneciilo-spiral  nen^e  and  the  supe- 
rior profunda  artery  will  he  injured  in  their  course  along  the  luuseulo-spiral 
groove,  as  will  also  the  circunaHex  nerve  and  vessels,  if  the  incision  be  ex- 
tended (Fig.  404)  too  far  upward.  The  upper  portion  of  tlie  shaft  is  easily 
exposed  by  luakiug  an  ineision  of  suGfieient  length  through  the  outer  surface 
of  the  deltoid,  coiuiiH'neing  at  its  lower  third  aud  dividing  it  carefully  up- 
ward, to  avoid  the  circuuiflex  nerve  and  artery.  The  l>nne  denuded  of  its 
periosteum  is  then  removed,  or,  should  there  be  a  morbid  growth  connected 
with  it,  the  bone  and  tumor  should  be  removed  together.    If  the  lower  por- 


Fia,  404— Musculo'spiral  aud  drcumflex 
norrea. 


Fio.  405.— Relation  of  ulnar  nervo  to  elbow 
lomL  a.  In  [JOT  condyle  of  humerus,  b* 
Ulnar  nerve,    e.  Olccnmou  prooesa. 


tion  of  the  shaft  is  to  he  operated  upon,  make  the  incision  along  the  outer 
border  of  thehmcliialig  antieus  muscle,  carefully  avoiding  the  musculo-spiral 
nerve.     Expose  the  bone  and  remove  it  as  before. 

The  Excision  of  the  Loner  Extremity  of  the  Humerus, — The  relation  of 
the  ulnar  nerve  (Figs.  405,  6,  and  223,  J)  to  the  internal  condyle,  a,  and  of 
the  brachml  artery  to  the  anterior  surface  must  not  be  forgotten.  Make  an 
incision  on  the  pOi?terior  atnl  external  surface  of  sufficient  length  to  thor- 
oughly expose  the  bone;  elevate  the  periosteum  and  divide  the  bone  with  a 
saw;  pull  the  upper  end  of  the  fragment  downward  and  disarticulate  it 
from  without  inward. 
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If  it  l»e  necessary  io  remove  the  entire  humerus^  Toake  incmons  as  if  to 
Tx^iiiove  the  upper  aofl  lower  portions,  observing  the  same  pn'eautions  relii- 
tive  to  tlie  anatomy  of  these  parts  as  before  expresiyed.  The  musculo-spiral 
nerve  in  this  operation  is  to  be  eautioudy  avoided. 

The  Aflt'r-tre(itment,—Ji\  the  preeeding;  operations  substantially  the 
same  treatment  is  refjuired:  Arrest  tlie  hannorrhage,  provide  draina^i*,  close 
the  lips  of  the  wound,  envelop  the  entire  limb  with  antiseptie  dressing,  and 
phKC  it  upon  a  splint  or  a  trianguhir-shaped  axillary  pad,  affording  an  easy 
support  at  the  proper  angle.  TluTeafter  redressing  is  practieed  in  the 
manner  and  with  the  frequeney  required.  As  early  as  practicable  passive 
motion  of  the  joints  of  the  extremity,  with  massage  and  eleetrreity,  are 
carried  into  elFect,  Extension  with  a  weight  is  often  necessary  during  the 
early  healing  process  in  order  to  nuiintain  the  limb  at  a  suitable  length  and 
to  avoid  anchylosis. 

The  Re^suits, — The  results  depend  much  upon  the  nature  of  the  in- 
jury or  of  the  disease,  the  }>eriod  of  the  optTation,  an<l  the  employment  of 
autieepties.  Of  984  cases  done  brfore  ascjtsis,  8.5G  were  done  for 
gunshot  injury,  with  a  mortality  of  3G.C8  per  cent,  and  128  for  disease, 
22. n  per  cent  of  which  died  ;  {Ciilberston)  of  1(U  cases  done  under  asep- 
sis for  all  causes,  1*^.1  per  cent  died.  In  nearly  all  eases  the  limbs  were 
usL'fnI. 

Excision  of  the  Mbow  Joinl — Excision  of  the  elbow  joint  consists  in  the 
removal  of  the  articular  surfaces  and  more  or  less  of  the  shafts  of  the  three 
l>ones  com  loosing  it. 

The  Anatomical  Points. — While  the  anatomical  points  associated  with 
the  elbow  joint  are  numerohs,  yet  the  really  essential  ones  can  be  quite 
liricfly  stated.  The  time  of  union  and  the  lines  of  junction  of  the  epiph- 
yses should  be  carefully  noted  in  order  if  pot^sihle  to  avoid  disturbance  of 
the  epiphyseal  structure.  The  internal  condyle  is  longer,  thinner,  and  more 
prominent  than  the  outer.  The  olccratKrn  antl  eoronoid  processes  and  the 
tubercle  of  the  radius  alTord  attach uient  to  important  muscles,  and  should 
therefore  be  preserved  when  possible.  The  triceps  is  inserted  into  the  ole- 
cranon and  iUv  pi'riostcum  and  is  continuous  with  the  fascia  of  the  forearm 
posteriorly.  The  biceps  through  the  agency  of  the  bicipital  fascia  alone 
can  flex  auil  i>rnnate  the  fori?arm.  Through  the  influence  only  of  the 
tendon  of  insertion  flexion  and  supination  are  accomplished.  The  ulnar 
nerve  lies  in  the  groove  between  the  olecranon  process  and  the  internal 
condyle  close  to  the  hone  in  a  fibrous  environnumt  of  its  own  (Figs.  2l*3,  J, 
and  405,  h).  The  supinator  bn-vis  sliould  be  treated  carefully  in  removal 
of  the  head  of  the  radius,  not  alone  for  the  pn-servation  of  its  own  function^ 
but  likewise  for  protwtion  of  the  posttn^'or  interosseous  nerve  that  passes 
through  it. 

The  Operation  of  Excision  of  the  Eltow  Joint  f  ITiiterV— With  the  fore- 
arm extendi'd  make  a  slightly  curved  inrision  about  an  inch  in  length  down 
upon  the  tip  of  the  internal  condyle  and  carefully  separate  the  muscular  and 
ligamentous  attachnumts  to  the  condyie.  Make  a  second  longitudinal  in- 
cision from  three  to  four  inches  in  length  from  above  the  outer  condyle  to 
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FlQ.  406.— imu^r's 
incision. 


just  below  the  head  of  the  radius  (Fig.  406).    Draw  aside  the  soft  parts  and 

cut  the  external  lateral  and  orbicular  liganit.nts  (Fig.  407,  ligaments  of  oll>ow 
joint).  Expose  the  head  and  iit^ek  of  the  radius  and  cut 
off  the  head  witlx  a  saw  or  bone  forceps.  Separate  the 
capsular  liganient  from  its  attachments  on  the  anterior 
and  posterior  surfacts  of  the  humerus  and  force  the  ex- 
tremity of  the  humerus  out  of  the  external  wound.  This 
movement  admits  of  division  of  the  hone  and  at  the  same 
time  draws  the  ulnar  nerve  from  its  befl  and  away  from 
the  inner  condyle.  Saw  olf  the  lower  end  of  the  humerus 
and  ctirefully  expose  and  remove  the  nlecranon. 

The  Operation  of  Suhperiosteal  Excision  of  Elbow  Joint 
(Langcubixk).— Beginning  at  a  point  a  little  to  the  inner 
.  .  J  J  .  side  of  the  middle  of  the  olecranon  process,  and  al)Out  two 
if  ill  iiicbes  and  a  half  below  the  tip,  make  a  longitudinal  in- 
cision toward  the  humerus  ilown  to  the  bone  about  four 
inches  in  length,  cartfylly  avoiding  the  ulnar  nerve  (Fig. 
408^  rt,  Langenliec^k's  incision).     Remove  the  periosteum 

from  the  portion  of  the  olecranon  process  and  ulna  at  the  inner  side  of 

the  incision.     Separate  by  short  parallel  incisions  the  attachments  of  the 

inner  half  of   the  triceps  tenrlon  to  the  olecranon  process.     Push  the 

tissues   at   the   internal    condyle,    together 

with  the  ulnar  nerve  (Fig.  410),  inward 

toward  the  tip  of  the  condyle,  and  elevate 

the  periosteum  from  the  inner  condyle  suf- 
ficiently to  separate  the  internal  lateral  liga- 
ments and  the  attachments  of  the  muscles 

from  the  bone  and  leave  them  connected  with 

the  periosteum.     The  lilierated  tissues  are 

now  permitted   to  return  to  their  former 

position,  and  the  outer  portion  of  the  tendon 

of  the  triceps  is  drawn  outward  and  discon- 
nected from  the  olecranon  process  by  short 

transverse  incisions, closely  hugging  the  bone 

and  allowing  it  to  remain  continuous  with 

the  periosteum  which  is  retleeted  upon  the 

outer  surface  of  the  olecranon   and  shaft 

of  the  ulna.     Expose  the  external  condyle 

by  separating  the  capsular  ligament  at  its 

aitaelmient  above  the  trocldca  and  eapitel- 

luuL     The  tissues,  including  the  detacbij 

periosteum  and  tendon  of  the  triceps,  are 

separat(*d  well  from  the  hone  by  retractors. 

Flex  the  forearm  and  force  the  extremities  of 

the  l>ones  through  the  opening;  saw  off  the 

head  of  the  radius,  then  the  lower  end  of  the 

humeruSj  and  finally  the  olecranon  process.  Fiq*  407.— Ligaments  of  elbow  joint. 
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The  Operation  of  Excision  of  the  Elbow  Joint  by  the  I-  Shaped  Incision 

(ListoD). — Flex  the  elbow  to  an  obtuse  angle,  the  operator  facing  its  poste- 
rior surface;  open  the  capsule  between  the  olecranon  process  and  internal 
condyle  by  a  longitudinal  incision  about  four  inches  in  length  made  along 
the  inner  border  of  the  olecranon  (Fig.  409) ;  dissect  and  draw  the  soft  parts 
over  the  internal  condyle  with  the  thumb  (Fig.  410),  increasing  the  flexion 
gradually  till  the  condyle  is  fully  exposed ;  divide  the  internal  lateral  liga- 
ment, extend  the  arm,  and  carry  a  transverse  incision  from  the  point  of 
articulation  of  the  radius  with  the  humerus  directly  across  to  the  center  of 
the  former  incision. 

The  periosteum  on  the  inner  surface  of  the  olecranon  process  and  ulna 
is  raised  and  left  connected  with  the  tendon  of  the  triceps,  which  is  care- 
fully separated  from  the  bone.  Open 
tlie  flaps  widely  and  divide  the  external 
lateral  ligament,  flex  the  forearm,  and 
the  articular  surfaces  will  separate. 
Seize  and  saw  off  the  lower  extremity 
of  the  humerus,  the  olecranon  process, 
and  finally  the  head  of  the  radius. 

The  Operation  of  Excision  by  the 
Bayonet-shaped  Incision  (Oilier,  Fig. 
408,  6). — The  terminal  portion  of  the 
bayonet  incision  is  vertical,  begins  two 
and  one  half  inches  above  the  line  of 
the  articulation,  and  passes  downward 
between  the  triceps  and  supinator  lon- 
gus  muscles  and  terminates  at  the  tip 
of  the  outer  condyle.  The  middle  or 
oblique  portion  of  the  incision  extends 
from  the  tip  of  the  condyle  downward 
and  inward  to  the  base  of  the  olecra- 
non, thence  along  the  posterior  border 
of  the  ulna  for  one  and  a  half  to  two 
inches.  An  internal  incision  an  inch 
in  length  is  then  made  with  the  center 

at  the  internal  condyle,  the  bone  exposed,  and  internal  lateral  ligament  de- 
tached. The  external  condyle,  olecranon  and  coronoid  processes  and  head  of 
the  radius  are  exposed  in  the  usual  manner,  bones  dislocated  forward,  lower 
end  of  humerus  is  entirely  freed,  and  the  bones  are  severed  with  a  fine  saw. 

The  Remarks. — It  would  appear  that  the  saving  of  synovial  membrane 
exerts  a  more  conservative  influence  on  the  usefulness  of  the  joint  than  the 
saving  of  bone,  provided,  of  course,  that  the  bony  insertions  of  the  muscles 
acting  directly  on  the  joint  be  respected.  If  the  operation  be  for  trauma- 
tism, remove  the  fragments;  if  for  disease,  remove  the  diseased  portion; 
and  in  both  conditions  trim  the  extremities  of  the  bones  so  as  to  afford  sym- 
metrical support  to  opposite  bony  surfaces.  The  wounds  are  closed  in  the 
usual  manner,  drained,  and  dressed  antiseptically.    It  is  necessary  to  remem- 


Fio.  408.— o.  Lan- 
genbeck's  inci- 
sion, b,  Ollier's 
incision. 


Fig.  409.— Listen's 
incision. 
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ber  in  all  cases  of  excision  of  the  elbow  joint  to  respect  tho  insertions  of 
important  muscles,  such  as  those  of  the  bracbialis  anticus,  biceps,  tricepe, 
etc.  To  luniecessarilj  destroy  the  power  of  one  of  these  is  to  be  guilty  of 
an  iinpsirdonahle  neglect.  Variously  formed  incisions  other  than  those 
described  have  been  employed,  as  the  H  (Moreau),  with  the  horizontal  por- 


Fio.  410.— Exposing  interim!  condyle, 

tion  corresponding  to  the  articulation  ;  U-shaped  or  semilunar,  with  the  con- 
vexity downward.     Either  of  these  imperil  the  insertion  of  the  triceps, 

The  Afier'treaimeni, — Ancbyh>sig  and  flail  joint  are  not  infrequent  se- 
quels  of  excision  of  the  elbow  joint.  The  former  depends  very  often,  indeed, 
on  a  too  limited  and  the  latter  on  a  too  free  removal  of  bone.  At  the  outset 
the  divided  extremities  should  be,  when  undisturbed,  not  less  than  half  to 
three  quarters  of  an  inch  apart,  with  the  forearm  midway  between  supina- 
tion and  pronation,  and  be  thus  maintjiined  during  the  major  portion  of  the 
healing  by  a  properly  constructed  splint  to  avoid  anchylosis-  The  splint 
should  be  light,  easily  cleansed,  and  liave  a  movable  joint  corresponding  to  the 
elbow.  A  bracketed  plaster-of- Paris  splint  with  proper  suspensifin  is  serv- 
iceable during  confinement  in  bed  (Fig.  411).  At  fii.st  the  forearm  is  placed 
at  a  right  angle  or,  better  still,  at  one  of  one  hundred  and  thirty-five  degreea 
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as  suits  the  case,  wliich  angle  is  frequently  varied  during  the  liealing  pTOcess* 
PaBsivt}  tnotion  of  all  the  joints  of  the  extremily  should  be  employed  early 
and  continued  during  recovery,  along  with  masBage  and  the  use  of  electrieity. 
Supination  and  pronation  of  the  forearm  and  passive  motion  at  the  seat  of 
the  false  joint  is  begun  about  the  tenth  or  twelfth  day,  aceording  to  the 
demands  of  the  case.  It  should  not  be  forgotten  that  the  aim  is  to  secure  a 
falst'  joint,  and  that  every  eonsistent  effort  to  that  end  must  he  exereisefl  for 
tlie  tiist  two  months  after  the  operation,  even  though  much  pain  be  in  Hinted. 
The  grasping  and  carrying  of  a  weighted  pail  in  the  hand  is  an  important 
measure  of  treatment  to  overcome  obstinate  flexion  of  the  forearm. 

The  RisulU. — Excision  of  tlie  elbow  jotut  has  lieen  perFonnod  with  sueh 
good  success  that  its  high  rank  is  thoroughly  establi sited.  Although  wlien 
due  to  injuiy  the  rate  of  mortiility  is  al>out  twenty  per  cent,  when  due  to 
disease  it  is  less  than  eleven  per  cent.  Of  93  cases  under  asepsis  for  all 
causes,  four  per  cent  died. 

The  Operation  of  Excision  of  the  Ulna.— Iji  excision  of  the  ulna  an  in* 
cision  is  uiatle  along  the  posterior  bonier  of  sufficient  length  to  expose  the 
diseased  boTie,  tlie  periosteum  is  pushed  aside,  and  section  is  made  at  the 
requisite  point  and  the  diseased  bone  is  removed.  The  dorsal  branch  of  tho 
ulnar  nerve  at  the  lower  third  of  the  bone  is  carefully  avoided. 

if  it  be  a  partial  excision  of  the  upper  extremity,  expose  that  portion  by 
an  incision  in  the  same  Hne  as  for  removal  of  the  entire  bone;  elevate  the 
periosteum,  leaving  if  possible  the  attachments  of  the  bracbialis  anticua  and 
triceps  muscles  and  avoiding  the  lUnar  nerve  at  the  inner  condyle. 

The  Operation  of  Excision  of  the  Badias.-=Make  an  incision  extending 
from  the  styloid  process  of  the  radius,  along  the  outer  border  of  the  anterior 
surface  of  the  forearm  to  the  radio-humeral  articulation,  through  the  iutegu- 


Fio.  411, — Bracketed  plaster-of- Paris  splint  for  elbow, 

ment  and  fascia.  Seek  the  outer  border  of  the  supinator  longua,  pass  up- 
ward, separating  it  from  the  flexor  longus  polliets,  and  going  down  to  the 
bono ;  divide  the  supinator  brevis,  also  the  periosteara  in  the  long  axis  of 
the  radius ;  elevate  the  periosteum  ;  divide  the  bone  in  the  center  and  re- 
move each  half  separately.     The  insertion  of  the  biceps  and  pronator  radii 
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teres  should  be  carefully  preserved.  If  an  extremity  of  the  bone  is  to  be 
excised,  expose  the  portion  to  be  removed  by  an  incision  made  in  the  same 
line  as  the  preceding ;  raise  the  periosteum  with  equal  caution  and  remove 
the  diseased  portion. 

The  results  of  excision  of  these  bones  are  good,  provided  the  excision  be 
subperiosteal  and  the  epiphyses  be  not  disturbed. 

The  Operation  of  Excision  of  the  Lower  Extremities  of  the  Bones  of  the 
Forearm  (Bourgary). — Make  a  longitudinal  incision  from  just  below  the  apex 
of  the  styloid  process  two  inches  in  length  along  the  dorsal  surface  of  the 
ulna  (Fig.  412,  lateral  incisions).  Divide  the  periosteum  at  the  interspace  be- 
tween the  extensor  and  flexor  carpi  ulnaris  mus- 
cles and  reflect  it  from  the  dorsum  of  the  bone 
inward  to  the  interosseous  membrane.  A  second 
longitudinal  incision  is  made  from  just  below  the 
apex  of  the  styloid  process  two  or  three  inches 
upward  along  the  outer  side  of  the  radius.  The 
periosteum  is  divided  through  the  same  incision, 
the  attachment  of  the  supinator  longus  separated, 

Ii  I    /       n  and  the  periosteum  raised  on  the  dorsal  surface 

i   /       ll  together  with  the  sheaths  of  the  extensor  tendons. 

H  The  periosteum  is  then  elevated  from  the  like 

^^  portions  of  the  palmar  surface  of  the  lower  ends 

of  both  bones  around  to  the  interosseous  mem- 
brane. Protect  the  soft  parts  carefully  while  the 
bones  are  being  sawed  through.  The  operation 
can  be  extended  to  the  bones  of  the  carpus  if 
necessary  by  continuing  the  lateral  incisions  down- 
ward. 

Excision  of  the  Wrist  Joint— Excision  of  this 
joint  is  associated  with  difficult  and  tedious  de- 
tails. The  wrist  joint  consists  properly  of  the 
radius,  articulated  with  the  outer  two  of  the  first 
row  of  carpal  bones.  In  cases  where  excision  is 
necessary  it  is  not  usual  to  find  the  disease  or 
injury  limited  entirely  to  these  structures.  It  is 
important,  however,  to  remove  all  bony  structures 
involved  even  though  they  include  the  two  rows  of  carpal  and  the  contigu- 
ous extremities  of  the  metacarpal  bones. 

The  Important  Considerations. — The  intimate  relation  existing  between 
the  carpal  bones  and  the  continuity  of  their  synovial  surroundings  renders 
them  especially  liable  to  progressive  disease  as  well  as  to  acute  inflam- 
matory processes  (Fig.  413).  Therefore  their  relations  to  each  other 
must  be  carefully  scrutinized,  to  avoid  needless  involvement  of  contiguous 
synovial  sacs,  and  to  impress  the  necessity  of  their  removal  when  dis- 
eased. A  knowledge  of  the  periods  of  development  of  the  epiphyseal 
structures  and  the  bones  of  the  carpus  is  of  pronounced  significance  in 
the  conservative  sense.     The  apices  of  the   styloid  processes  are  about 


Fig.  412. — Lateral  incisions. 
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half  an  inch  below  the  radio-carpal  line.  The  bones  are  firmly  bound 
together  by  strong  ligaments  admitting  of  but  limited  movement  be- 
tween their  surfaces  (Figs. 
414,  415).  They  are  in  close 
relation  to  the  tendons  of  im- 
portant nmscles,  which  should 
be  scrupulously  preserved  to- 
gether with  their  sheaths  (Fig. 
416). 

All  diseased  or  detached 
bone  should  be  removed.  If 
a  portion  of  a  carpal  bone  be 
diseased  it  is  better  that  the 
entire  bone  be  removed.  The 
insertions  of  the  muscles  acting 
on  the  carpus  should  be  pre- 
served if  possible.  It  there- 
fore becomes  necessary  for  the 
surgeon  to  carefully  observe 
the  relations  of  important  ten- 
dons, vessels,  and  nerves  to 
the  structure*  to  be  removed 
in  order  to  secure  the  best  re- 
sults. The  trapezium,  because 
of  its  relation  to  the  thumb  and  the  basesof  the  metacarpal  bonesof  the  index, 
middle,  and  little  fingers,  on  account  of  the  important  muscles  inserted  there- 


413. — Synovial  membranes  of  the  carpus. 


Pio.  414. — Ligaments  of  dorsal  surface  of 
carpus. 


Fig.  415. — Ligaments  of  palmar  surface 
of  carpus. 


into,  are  important.    To  avoid  haemorrhage,  the  relations  of  the  deep  palmar 
arch,  anterior  and  posterior  carpal  branches,  and  dorsal  interosseous  branch 
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teres  should  be  carefully  preserved.  If  rrn  extremity  of  the  bone  is  to  be 
excised,  es^pose  the  portion  to  be  removed  by  nu  iucisiou  made  in  the  same 
line  as  the  preceding ;  raise  the  periosteum  with  equal  caution  and  remove 
the  diseased  portion. 

The  results  of  excision  of  these  bones  are  good,  provided  the  excision  be 
subperiosteal  and  the  epiphyses  he  not  disturbed, 

The  Operatloii  of  Excision  of  the  Lower  Extremities  of  the  Bones  of  the 
Foreann  (linurgnry). — Make  a  i^^ngitudiuaJ  inei.siuu  from  just  lielow  the  a]>ex 
of  the  styloid  process  two  inches  iu  length  along  the  dorsal  surface  of  the 
ulna  (Fig.  412,  lateral  incisions),     Divide  the  periosteum  at  the  interspace  be* 

tweeu  the  extensor  and  flexor  ourpt  uluaris  mua- 
cles  and  reflect  it  from  the  dorsum  of  the  bone 
inward  to  the  interosseous  membrane,  A  second 
longitudinal  incisiou  is  made  from  just  below  the 
apex  of  the  styloid  process  two  or  three  inches 
upward  along  the  outer  side  of  the  radius.  The 
periosteum  is  divided  through  the  same  ineisioD, 
the  attachment  of  the  supinator  longns  separated, 
and  the  periosteum  raised  on  the  dorsal  surface 
together  with  the  sheatbs  of  the  extensor  tendons. 
The  periosteum  is  then  elevated  from  the  like 
portions  of  the  palmar  surface  of  the  lower  ends 
of  both  bones  around  to  the  interosseous  mem* 
brane.  Protect  the  soft  parts  carefully  while  the 
bones  are  being  sawed  through.  The  operation 
can  be  extended  to  the  bones  of  the  carpus  if 
necessary  by  continuing  the  lateral  incisions  down- 
ward. 

Excision  of  the  Wrist  Joint — Excision  of  this 
joint  is  associated  with  difficult  and  tedious  de- 
tails.  The  wrist  joint  consists  properly  of  the 
radius,  articulated  with  the  outer  two  of  the  first 
row  of  carpal  bones*  In  cases  where  excision  is 
necessary  it  is  not  usual  to  find  the  disease  or 
injury  limited  entirely  to  these  structures.  It  is 
important,  however,  to  remoTe  all  bony  structures 
involved  even  though  they  include  the  tw*o  rows  of  carpal  and  the  contigu- 
ous extremities  of  the  metacaqial  bones. 

The  Important  Considerations. — The  intimate  relation  existing  between 
the  carpal  bones  and  the  continuity  of  thinr  synovial  surroundings  renders 
them  especially  liable  to  progressive  disease  as  well  as  to  acute  inflam- 
matory processes  (Fig.  413).  Therefore  their  relations  to  each  other 
must  be  carefully  scrutinized,  to  avoid  needless  involvement  of  contiguous 
synovial  sacs,  and  to  impress  the  necessity  of  their  removal  when  dis- 
easedi  A  knowledge  of  the  ^>eriod8  of  development  of  the  epiphyseal 
structures  and  the  bones  of  i\w  carpus  is  of  pronounced  signiBcance  in 
the   conservative  sense.     The  apices  of  the   styloid   processes   are  about 


Fio.  419, — lateral  incisions. 
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half  an  incli  below  the  radiocarpal  line.  The  l>OTies  are  firmly  honnrl 
togt^lkvr  by  strong  ligamenta  admitting  of  but  liiiiLted  movement  be- 
tween their  surfaces  (Figs. 
414,  415).  They  are  m  elose 
relfiticm  to  the  tendons  of  im- 
|ioiiant  muscles,  wliieh  should 
1)0  scrupuluusly  preserved  to- 
getlier  with  their  sheatiis  (Fig. 

All  diseasid  or  detached 
bone  should  be  reraove^l.  If 
a  portion  of  a  carpal  bone  be 
diseased  it  is  better  that  the 
entire  bone  be  removud.  The 
iusiTtionsof  the  muscles  acting 
on  the  carpus  should  be  pre- 
served if  possilile.  It  there- 
fore becomes  necessary  for  the 
surgeon  to  carefnlly  observe 
the  relations  of  important  ten- 
dons,  vessels,  and  nerves  to 
the  structures  to  be  removed 
in  order  to  secure  the  best  re- 
sults. The  trapessiuin,  bin:  a  use 
of  its  relation  to  the  thumb  and  the  basesof  the  metacarpal  bonesof  the  index, 
middle,  axid  little  fingers,  on  account  of  the  important  muscles  inserted  there- 


Fia,  413, — Synoviiil  membranes  of  tlie  carpus* 
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Pio.  414. — Ligainents  nf  dorsal  surface  of 
earptis. 


FiQ.  415, — JjigameiitB  of  palmar  surface 
of  carpri3. 


into,  are  important.    To  avoid  hnpmorrhage,  the  n^lnfions  of  tlie  deep  palmar 
arch,  anterior  and  posterior  carpal  branches,  and  dorsal  interosseous  branch 
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to  the  osseous  stractures  must  be  noted,  as  well  as  those  of  the  radial  artery 
to  the  dorsum  of  the  wrist,  to  the  styloid  process  of  the  radius  and  the  carpal 

articulation  of  the  thunib.  Subse- 
quent adduction  of  the  hand  is  op- 
posed by  leaving  the  styloid  jirocess 
of  the  uiua  behind. 

Tendons  are  not  divided  except 
they  form  an  insurmountable  ob- 
etacle  to  making  the  iucislon  neces- 
sary for  removal  of  the  bones ;  if  cut 
they  should  be  promptly  sutured.  If 
the  tendons  be  divided  at  a  distance 
from  the  immediate  seat  of  the 
operation  and  sutured,  the  chanced 
of  their  uniou  will  be  increased. 

The  fact  that  subperiosteal  tech- 
nique should  be  followed  when  prac- 


Fio.  4Hi, — Section  through  the  wrist,  a. 
Scaphoid,  b,  C>8  magntira.  r.  Semilunar, 
if.  SetniUtimr.  f.  Unciform.  /.  Cundfyrtn, 
g,  Pisifnnn.  /*.  Coinpiirtraeiit  for  flexor 
tendon*?,  t.  Plexor  carpi  radinlis.  /  Ex- 
tensor ossis  nietAeArpi  pollicis  and  extensor 


pnmi 


jssis  raetAeArpi  pouii'is  ana  extensor     .  ^         . 

inteniodii    pollit-i*^,     k.    Extensor   ticable  in  either  partial  or  complete 


carpi  radJiilis  long-ior  and  brevior,  /,  Ex- 
tensor longiis  |)oUicis.  m>  Extetisores 
communis  and  indicis.  n.  Extensor  mini 
mi  dij^-iti,  0.  Extctii^ur  carpi  iilnaris. 
Palmaris  kmg:us.  a\  rUmr  vessels. 
Radial  vessels.    e\  Uhiar  nerve. 


r; 


excision  of  the  wrist,  seems  to   be 

well  established. 

The  Operation  of  Complete  Ex- 

cisioH  of  the  WriM  Joint — Subperi- 

osteal  (Langenbeek).  —  Place  the 
forearm  aud  liund  of  the  patient  with  tbe  palm  downward  on  a  table  of 
convenient  height  for  the  operator  and  his  assistants.  Make  an  incision 
through  the  iuteguiueut,  beginuin^  at  the  middle  of  the  metacarpal  boiie 
of  the  index  linger  at  its  ulnar  border,  and  extend  it  longitudinally  to 
three  fourths  of  an  inch  above  the  lower  extremity  of  the  radius  at  its 
middle  (Fig.  417).  The  deeper  course  of  the  inci&ion  passes  to  the  nidial 
side  of  the  extensor  indicis  withont  opening  itg  sheath,  upward,  over  the 
tendon  of  the  extensor  carpi  radial  is  brevior  to  the  radial  side  of  it^  inser- 
tion ;  push  the  tendons  goiDg  to  the  index  finger  to  the  ulnar  side  and 
extend  the  incision  upward  to  the  tendons  of  the  extensor  longus  pollicis  and 
the  extensor  indicis,  dividing  the  lower  portion  of  the  posterior  annular  lig- 
ament Draw  the  ti&juea  apart  with  suitable  rctra^itors  and  separate  from 
the  bone  with  a  periosteal  elevator  the  fibrous  sheaths  of  the  extensors  of  the 
carpus  on  the  posterior  surface  of  ihe  radins  ;  the  insertion  of  the  supinator 
longus  muscle  and  the  annular  and  capsular  ligatiients  are  then  disconnected 
and  drawn  to  the  radial  side  togetlier  with  the  penosteum  ;  the  tendons,  lig- 
aments, and  periosleum  on  the  posterior  surface  of  the  nlna  are  separated  in 
the  same  manner  and  drawn  to  the  ulnar  side.  Open  well  the  radto-carpal 
joint,  flex  the  carpus  and  expose  the  articular  surfaces,  and  separate  the  lx)ne8 
of  the  first  row  from  their  connection  with  each  otlier,  leaving  the  periosteum 
if  possible.  Liberate  the  scaphoid  from  the  trapezium  and  trapezoid,  the 
semilunar  from  the  os  magnum,  and  the  cuneiftirm  from  the  unciform.  Lift 
thorn  out,  together  with  the  tni|>ezium  and  pisifurm  bones.  The  inner 
bones  of  the  second  row  are  taken  out  if  necessary  after  severing  their  con- 
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Deciiona  within  the  trapezium  and  the  bases  of  the  metacarpal  bones.  The 
extreaiities  of  tlie  radius  and  ulna  ran  now  be  forced  through  the  wound, 
carefully  exposed,  and  sawed  off,  avoiding  the  radial  and  ulnar  vessels.  The 
resulting  wound  is  treated  by  antiseptic  nieasnre8. 

The  tendon  of  the  extensor  carpi  radial  is  brevior  lying  in  the  course  of 
the  incision  may  require  division  to  facilitate  the  proper  separation  of  the 
deeper  parts.  Its  insertion  into  ilie  base  of  the  seeontl  metacarpal  bone 
may,  however,  be  chiseled  of!  instead,  and  re]jair  by  tenorrhaphy  in  the  one 
instance  and  by  nailing  the  bony  ineertion  at  the  proper  site  iu  the  otlier 
should  be  promptly  practiced.  When  iiecesgary  for  convenience  of  removal, 
the  excision  should  be  extended  upward  to  the  distance  of  an  inch  or  an  inch 
and  a  half  above  the  line  of  the  articulation.  Boekers  operation  consists 
substantially  in  the  extension  of  Langenheck's. 

The  Operation  of  Complete  Ex- 
cision of  the  Wrist  Joint;  Snhperiostml 
(Oilier). — Place  the  patient  as  in  the 
preceding  instance,  and,  beginning  op- 
posite the  center  of  the  second  meta- 
carpal bono  ( l^'ig,  4 1 7^  2)^  make  a  I'adial 
incision  along  the  i*adial  side  of  the 
extensor  indicis  upward  to  a  point  an 
inch  and  a  half  above  the  line  of  articu- 
lation of  the  wrist  joint;  expose  the 
tendon  of  the  extensor  indicis  without 
opening  the  sheath,  draw  it  gently  out- 
ward by  the  aid  of  a  hook,  and  locate 
the  insertion  of  the  extensor  carpi 
radialis  brevior;  expose  the  base  of  the 
tliird  metacarpal  hone  at  the  radijil 
side  of  the  last-named  tendon;  divide 
the  posterior  annular  ligament  and 
open  the  capsule  of  the  joint  between 
the  tendons  of  the  extensor  indicis 
and  extensor  longus  pollicia;  draw 
the  former  tendon  outward  along  with 
those  of  the  extensor  longus  digi- 
torum  ;  make  an  ulnar  incision  down 
to  the  bones  at  the  inner  side  of  the 
tendon  of  the  extensor  carpi  ulnaris, 
from  a  point  an  inch  and  a  quarter 
above  the  tip  of  the  styloid  process  to 
the  same  distance  below  the  base  of 
the  fifth  metacarpal  bone,  avoiding 
the  nerves  going  to  the  little  finger: 
through  the  incision  already  made  di- 
vest the  carpal  hones  of  their  ligamentous  and  periosteal  coverings  by  small 
Tugines  preferably  introduced  first  at  the  radial  side;  free  the  bones,  expose 


Fifi.  417. — Excision  of  wrist  joint.  L 
L«nsenl>ecks  incision*  2,  3.  Ollier's 
incisions,  t,  4,  BoeckcFs  incisions,  a. 
Armndar  ligaTnent.  h.  Extensur  carpi 
fftdiflliy  brevior.  f.  Extensor  varpi 
railinlis  Jnntjior.  d.  Extensor  Inn^is 
poll  1018.  t;.  KxUm^MiT  communis  digi- 
toriinu  /.  Extensor  indicis.  g.  Ex- 
tensor carpi  nftmris. 
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and  remove  them  through  the  corresponding  incisions,  saving  if  possible 
the  pisiform^  the  unciform  process,  and  the  trapezium ;  bare  the  radius  and 
ulna  of  periostea m  ns  high  up  as  needful,  protrude  the  ends  through  the 
opening  and  divide  them  with  a  saw. 

Tlte  Comments. — In  recent  injuries  it  is  difllcult  indeed  to  separate*  the 
tissues  from  the  bones,  especially  in  adult  subjects.  In  young  subjects  and 
iu  those  in  whom  the  parts  are  afifected  with  chronic  inflammation,  the  sepa- 
ration is  easier.  The  tendons  and  their  insertions  are  preserved  much  better 
in  the  subperiosteal  than  m  the  open  metliod. 

Th^  Operation  of  Complete  Excishn  of  the  Wrist  Joint ;  Subperiosteal 
(Lister). — Begin  the  first  or  rctdial  incision  at  the  middle  of  the  dorsal 

aspect  of  the  radius  on  a  leirel 
with  the  styloid  process,  and 
carry  it  toward  the  inner  side 
of  the  metacarpal  articulation 
of  the  thumb  parallel  with  the 
tendon  of  the  extensor  longns 
pollicis  to  the  radial  border  of 
the  second  metacarpal  bone, 
thence  along  ihat  bone  half  its 
length  (Fig,  418);  cut  the  ten- 
don of  the  extensor  carpi  radi- 
alis  brevior,  detach  with  a  knife 
the  tendon  of  the  extensor  carpi 
radial  is  longior ;  push  outward 
these  tendons  along  with  that 
of  the  extensor  longus  pollicis 
and  the  radial  artery ;  separate 
the  trapezium  from  the  carpoa 
in  the  line  of  the  incision  with 
cutting  forceps,  carefully  avoid- 
ing the  radial  artery ;  bend  the 
hand  backward  to  relax  the 
extensor  muscles  and  dissect  up 
the  soft  parts  at  the  ulnar  side. 
Begin  the  second  or  ulnar 
incinion  at  the  anterior  aspect 
of  the  ulna,  at  a  point  two 
inches  above  its  lower  end,  and 
bring  it  downward  in  a  straight 


Pio.  418. — Lister's  incisions,  L  I*fis1<?rior  rafliii] 
incision.  W  Anterior  ulimr  inciman,  a.  Ex- 
tensor (?arpi  ra^iialis  brpvior.  6,  Extensor  carpi 
rftfli&lis  long^ior,  r.  Extensor  longus  pollifis, 
d,  E3Lt«nsor  communis  digitorum. 
indieis. 


;:us   poi 

t.  Extensor  jjne  between  the  bone  and  the 
flexor  carpi  ulnaris  to  the  mid- 
die  of  the  palmar  aspect  of  the  fifth  metacarpal  bone  ;  raise  the  posterior  lip 
of  the  incision  ;  expose  at  the  insertion  and  divide  there  the  tendon  of  the  ex- 
tensor carpi  ulnaris,  dissect  it  from  its  groove  without  separation  from  the 
tissues  overlying  it;  separate  the  extensors  of  the  digits  from  the  carpus* 
divide  the  dorsal  and  internal  lateral  ligaments  of  the  wrist  joint     Flex  the 
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carpus,  expose  the  anterior  surface  of  the  uloa,  closely  bugging  the  bone  to 
avoid  injury  to  the  ulnar  vessels  and  nerves,  open  the  articuhition  of  the 
pisiform  bone,  and  cut  at  the  base  the  unciform  process  with  pliers.  Divide 
the  anterior  ligament  of  the  wrist  joint;  sever  the  carpus  from  the  meta- 
carpus with  bone-cutting  forceps;  extract  the  carpus  through  the  ulnar  in- 
cision, dividiug  restraining  ligamentous  connections  therewith  at  the  same 
time;  cause  the  ends  of  the  radius  and  ulna  to  protrude  through  the  ulnar 
incision  by  forcible  eversion  of  the  hand ;  reinove  from  these  bones  all  dis- 
eased tissue,  disturbing  as  little  as  possible  the  extensor  tendons  of  the  thumb ; 
remove  disease  from  metacarpal  extremities,  seize  and  remove  the  trapezium 
without  cutting  the  tendon  of  the  flexor  carpi  nlnaris  as  it  lies  in  the  groove 
in  the  palmar  aspect 

All  haemorrhage  having  ceased »  suture  the  divided  tendons  and  close  the 
wounds,  allowing  the  more  dependent  incision  to  remain  open  for  drainage. 
Envelop  the  limb  in  antiseptic  dressings,  causing  the  whole  to  be  properly 
supported  by  a  splint  (Fig.  419). 

The  Precautions. — Avoid  the  radial  artery  in  making  the  primary  in- 
cision, and  in  the  removal  of  the  trapezium,  which  bone  is  removed  last  for 
this  purpose.  In  attacking  the  heads  of  the  metacarpal  bones,  recall  their 
relation  with  the  deep  palmar  arch.  The  intimate  association  between  the 
tendons  and  their  contiguous  tissues  must  be  disturbed  as  little  as  possible, 
otherwise  the  vitality  of  the  tendons  will  be  much  impaired  and  perhaps 
destroyed.  The  radius  and  ulna  should  be  maintained  as  nearly  the  same 
length  as  practicable,  to  suitably  support  the  head.  Therefore,  as  little  as 
need  be  of  healthy  bone  should  be  removed  from  either,  the  styloid  process 


Fw.  410.— Rsiimrcti  s  iiiLurrupted  sfjlint  for  exsection  of  the  wrist. 


of  both,  that  of  the  ulna  especially,  being  preserved  when  possible.  Any 
sound  portion  of  the  pisiform  should  be  preserved  on  account  of  the  relation 
of  the  bone  to  the  anterior  annular  ligament  and  flexor  carpi  ulnaris.  The 
metacarpal  bone  of  the  thumb  should  be  held  at  the  same  level  as  those  of 
the  remaining  digits,  to  secure  better  symmetry  of  the  band.  In  excision 
the  adhesions  ought  to  be  broken  before  the  operation  is  begun.  In  instances  of 
local  disease  the  application  of  the  Esniarch  bandages  should  be  applied  with 
cantion,  if  at  all.  In  traumatic  cases  the  use  of  this  agent  may  lead  to  a  too 
scant  regard  for  the  safety  of  important  vessels. 

The  Affer-treaffnejtt,— The  indications  for  this  treatment  are  perfect 
cleanliness  and  the  use  of  a  splint  that  will  keep  the  forearm  midway  between 
pronation  and  supination,  thumb  and  fingers  free,  and  the  hand  slightly  ex- 
tended and  abducted.   The  wound  should  be  frequently  observed  and  passive 
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motion  of  the  digits  made  early  and  often.  After  the  wound  is  healed,  pas- 
sive motion  of  ihv  false  jcniit  and  the  usf  of  massage  and  elcc  tricity  ghoiilc! 
be  persistently  employed.    The  simple  woodeu  splint  devised  by  Lister  and 


FlQ,  420,— I^Isiimrtli'.^  ypliul  rij^.lsva. 

ffae  splint  of  Esmareh  (Figs.  419  and  4*;!0)  are  well  adapteti  for  the  after- 
treatment.  IlouL'VLT,  a  phistiT-uf-rarts  ^[Autt  molded  to  meet  the  indiea- 
tions  and  proteeted  with  oilud  silk  antl  t^u^j>ended  or  Dot  as  ret[uired,  can  be 
employed  instead  (Fig.  421). 

Incisions  of  other  slnijK'  are  made  through  whieh  to  effect  the  removal  of 
the  wrist  joint;  but  the  longitudinal  incisions  are  advisable,  since  the  trans- 
verse, or  any  modification  thereof,  may  cause  the  needless  sacrifice  of  impor- 
tant structures. 

The.  Jit\suUs, — Ten  per  cent  die  after  exeisiou  for  disease,  and  fifteen  per 
cent  after  excision  for  gunshot  injuries  without  antiseptic  treatment     In 


Pio.  42 L — Bracketed  suspended  plaster-of-Pttrw  spliuL  for  exoisiou  of  the  wrist  joint* 

about  thirty-three  |»er  cent  of  those  who  recover  the  operation  is  of  little  or 
no  service,  in  about  eleven  per  cent  entirely  satisfactory,  in  tlie  remainder 
of  an  indifferient  outcome.  Usefulness  is  better  when  done  for  injury  than 
for  disease.    Of  178  eases  under  asepsis  for  various  causes,  3  died. 
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Excision  of  the  Metacarpophalangeal  Joints,— These  joints  can  readily 
be  exrisi-il  liy  tiiaking  nu  iucisiuii  ubout  uiit;  iiicli  and  a  half  in  length  along 
the  dorsum  of  the  bones  composing  the  joint  at  one  side  of  the  extensor  ten- 
don. The  tissues  in  contact  with  the  bone  are  carefully  raised  and  tqrned 
aside,  the  joint  exposed,  and  the  re(|oisite  amount  of  bone  removed  by  the 
chain  or  Gigli-IIaertel  saw,  or  bone-cot  ting  forceps. 

The  Comments.— The  excision  of  tliese  joints  should  not  be  practiced  in 
the  yoong,  as  the  epiphyseal  tissues  are  thus  destroyed  and  a  digit  of  ques- 
tionable utility  Soon  becomes  an  absolute  dib%urement.  Even  in  adults  they 
are  often  a  sotjrce  of  greater  iuconvenience  than  of  service.  However,  on 
a«:^CDunt  of  its  fonctional  importance,  these  statements  do  not  apply  with 
equal  force  to  the  thumb.  The  operatiou  ia  commended  here,  especially 
when  the  proximal  epiphysis  can  be  pre  swerved. 

Excision  of  the  Phalangeal  Joints,— These  articulations  may  be  ap- 
proiAched  either  througli  a  longitiidiuul  incision  made  along  the  side  of  tlie 
joint  or  by  a  curved  incision  at  the  same  situation  with  the  convexity  down- 
ward. In  either  instance  separate  the  tissues  carefully  down  to  the  extremi- 
ties of  the  bones,  which  when  properly  exposed  can  be  caused  to  protrude 
through  the  incision  by  lateral  flexion  and  tlic  extremities  can  then  be  re- 
moved. A  terminal  phalanx  is  best  excised  by  means  of  a  U-shaped  palmar 
incision,  leaving  if  possible  the  base  of  the  bone  so  as  to  preserve  the  attach- 
ments of  the  flex^u*  and  extensor  t-endons. 

7V/e  Remarks. — Excision  of  interfiluLlangeal  joints  offers  a  fair  outlook 
for  symmetry  and  usefulness,  especially  if  practiced  after  epipliyseal  union 
has  taken  place.  The  removal  of  an  entire  metacarpal  bone,  even  subperioste- 
al ly,  is  not  followed  by  pleasing  success,  except  perhaps  when  associated 
with  alremly  established  bone  production  dependent  on  periostitis.  The  re- 
moval of  small  portions  of  the  shafts  is  followed  with  satisfactory  outcome 
in  the  majority  of  iBstauces. 

Tiie  after'treai merit  consists  in  placing  the  fingers  in  an  immovable  posi- 
tion properly  protected  by  an  antiseptic  dressing,  and  when  repair  begins 
passive  motion  ia  made  and  continued  until  the  recovery  is  complete. 


EXCISIONS    OF   THE    LOM'ER    EXTREIIITIES. 

The  principles  of  action  governing  excisions  of  the  bones  of  the  hand 
apply  with  equal  force  to  excisions  of  the  bones  of  the  foot.  The  im- 
portance of  the  great  toe  especially,  and  of  the  other  osseous  structnres  of 
the  anterior  part  of  the  inner  arch  of  the  foot  in  locomotion,  gives  to  them 
and  the  operations  directed  to  their  relief  a  specific  signilicance*  The 
phalanges  and  metatarsal  bones  of  the  other  toes  are  also  invested  with 
cosmetic  and  mechanical  importance,  and  the  former  importance  exceeds  in 
degree  that  of  the  latter  in  the  order  of  their  location  from  within  outward. 
The  proximal  interphalangeal  joint  of  the  second  toe  and  the  metacarpo- 
phalangeal of  the  third  are  removed  for  the  cure  of  hammer-toe  and  of  meta- 
tarsr.lgia  res  pec  ti  vely . 

The  Phalangeal  Joints  of  the  Tarsus  are  removed  in  a  manner  similar  to 
those  of  the  upper  extremity. 


408 


OPERATIVE  SURGERY. 


A  MetatarsopfialaDgeal  Joilit  ia  removed  through  a  longitudinal  incision 
made  over  \\\v  drusiU  t^uriace  of  the  Uouus  constituting  the  joint,  at  the  in- 
ner or  outer  iispeet  of  the  extensor  tendon,  whieb  is  pushed  aside  together 
with  tlie  reitiaining  snrruumhng  ^ft  parts;  the  endtf  of  the  bones  are  then 
exposed,  and  severed  hy  the  ehain  or  Gigli'Haertel  saw,  or  the  bone  for- 
ceps. The  mctaiarso'phaJangeal  ariiculaiion  of  the  great  toe  is  excised  often 
ttirough  a  U-shaped  ineision  made  at  the  inner  side  of  the  joint,  with  the 
ennvexity  downward,  thect^nter  corresponding  to  the  middle  of  the  joint*  and 
of  suflieient  length  to  freely  exj)ose  the  portions  of  the  bones  to  be  removed 
(Fig,  422,  (I,  U-shaped  incision).  Dissect  the  soft  parts  from  the  bones, 
carefully  pushing  aside  the  tendons;  expose  and  remove  the  necessary 
amount  of  the  articulation  with  a  saw  or  forceps.  If  the  operation  be  done 
for  the  correction  of  the  deformity  eaustfd  hy  prominence  of  the  head  of  the 
nu'tatarsal  bone  (hallux  valgus),  enough  should  be  removed  to  pennit  the 

easy  return  of  the  dis- 
placed toe  to  its  natural 
position,  where  it  is  re- 
tiiined  quietly  till  repair 
is  well  advanced,  when 
motion   is  corn- 


passive 
nieneed. 
The 
Joints 
through 


Tarso-metatarsal 
can  be  excised 
a    straight    in* 


Fio,  422. — Lines  of  inciKioii  for  removal  qI  betul  (ri)  and 
entiro  bono  (6). 


cision  or  by  raising  a 
semilunar  flap  over  their 
dorsal  surfaces,  avoiding 
division  of  the  extensor 
tendons  which  are  raised 
and  pushed  aside,  wdiile 


the  dorsal  ligaments  connecting  the  bones  are  divided  and  the  joint  cavity 
exposed  by  forced  flexion,  after  which  the  bones  of  the  distal  row  can  be 
divided  with  a  saw  or  bone  forceps.  The  corresponding  extremities  of  the 
tarsal  bones  can  then  be  treatwl  liliewisc. 

The  Ilemnrl's. — This  joint  of  the  great  toe  is  removed  best  in  the  manner 
already  indicated  (Fig.  422,  a).  However,  as  in  the  other  toes,  it  can  be  re- 
moved through  a  straight  incision.  The  metatarsal  bone  of  the  great  toe 
can  be  removed  tbroug}i  an  incision  exti^nding  its  entire  length,  conn(»cted 
at  each  end  with  short  vertical  incisions  (Fig,  422,  6),  or  through  a  flap  of 
similar  length  as  the  preceding  incision,  turned  up  from  below  so  as  to  se- 
cure good  drainage  and  Im^ate  the  sear  in  an  unexposed  position  (Fig.  428,  6), 

OperatioES  on  the  TarsalJomts. — When  separate  tarsal  joints  bwome  in- 
volved by  diseas<'  or  the  ellects  of  traumatic  violence  they  can  be  n^moved  by 
making  an  incision  over  the  injured  or  dist^ased  portions,  often  following  the 
line  of  the  sc^at  »if  violence  or  in  the  track  of  sinuses  leading  to  the  disease. 

Tins  treatment  is,  however,  better  adapted  to  those  joints  having  a  lim- 
itetl  synovial  membrane  than  to  those  where  the  membrane  extends  between 
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several  contiguous  bone  surfaces.  Tu  the  latter  case  it  is  often  better  to  re- 
move the  bones  entire  by  aid  of  the  chisel*  saw,  or  gouge.  In  either  instance 
curved  incisions  are  preferable,  provided  thry  do  not  divide  important  ten- 
dons and  vessels  (Fig.  123). 


Fui.  4'23» — Section  of  Ixuies  ainl  svnovial  merabranes  of  the  tftrsus. 


Exrhton  of  the  Calmuffim, — Tt  is  iKvessary  that  as  much  as  possible  of 
this  hone  be  saved,  as  it  tonns  through  important  ligaments  tlie  posterior 
pillar  of  the  arch  of  the  foot  and  also  gives  attachment  to  the  tendo  Achil- 
lis  which  exerts  a  ))owerfuI  influence  in  locomotion,  A  knowledge  of  the 
periods  of  ossification  of  the  centers  of  this  bone  is  important  iudet'd  in 
young  suhjecls,  and  emphasizes  the  wisdom  of  In'ing  conservative  and  care- 
ful. When  gouging  fails  to  remove  tlie  diseased  bone  excision  becomes  the 
final  resort. 

The  Operaiion.'—A  horseshoe-shaped  incision  is  begun  a  little  in  front  of 
the  calcaneo-cuhoid  articulation  ami  carried  backward  Blong  the  side  of  the 
foot  around  the  base  of  the  os  calcis  to  a  corresponding  point  on  the  opposite 
aspect  This  flap,  with  the  knife  hugging  the  bone,  is  diss(^ctcd  np,  expos- 
ing the  entire  under  surface  of  the  os  calcis  (Fig.  1*24,  excision  of  os  calcis). 
A  second  perjx'ndicolar  incision  about  two  inches  in  length  is  then  ma<le 
tlirough  the  middie  of  the  teiido  Achillis  tlowu  to  tlie  prix;cding  one.     The 


\( 


Fig.  424. — ^Excision  of  os  calcis. 

resulting  flaps  are  dissected  off  close  to  the  bone,  the  articulation  between 
the  calcaneum  and  the  astragalus  is  opened  posteriorly,  the  ligamentous  con- 
nections nre  severed,  together  with  those  between  the  calcaneum  and  the 
26 
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Fl<3.  425, — a,  Excision  of  ankle  Joint  (outer  incisiofi).  h. 
Excision  of  ustrai^lus  (outer  ineisionK  <*.  Exeision  i>f 
08  calcis. 


otber  coDtignoiis  bones,  the  os  ealcis  is  taken  away,  and  any  additional  dis- 
eased bone  R-moYt'd, 

Siuct3  the  preceding  iDcisioii  is  greater  than  is  required  to  remove  the 
bone,  Forabeuf  advised  that  the  ineision  cease  at  a  point  about  an  inch  and 
a  half  to  the  inner  side  of  the  median  h'ne  of  the  foot  and  l>e  met  at  tlie 
outer  side  by  a  vertieal  orR*  two  iuelii^s  long  bxated  in  front  of  and  parallel 
with  the  tendo  Aehillii*  (Fig.  425,  r).    The  vertical  ineision  is  carried  flown 

to  the  bone,  and  the  peri- 
ostenm  along  with  the 
supi'rim posed  soft  parts 
and  tendinous  insertions 
carefully  separated  in  the 
nsual  nuinn<T.  After  ex- 
jtosure  of  the  under  eur- 
face,  the  bone  is  grasped 
at  (he  anterior  part  with 
Ipone  forceps,  depressed, 
denuded  of  ligaments  all 
around,  and  removed 
carefully,avoiding  injury 
of  th«^  peronei  t*?ndon8. 

The    Remarks.— T\k^ 
direct  relation  which  this 
bone  benrs  to  the  poste- 
rior portion  of  the  areb  of  the  foot,  and  the  attaelmn*nt  winch  it  alTords  to 
important  ligaments  concerned  in  the  maintenance  of  the  arch,  invests  the 
bone  witb  great  importance  in  wn Iking. 

Tfn'  n€,wJis. — About  sixty- five  jtov  cent  of  these  caseft  recover  with  use- 
ful limbs;  about  one  in  twenty  die  from  operation,  with  asepsis  mnch  less. 
BxeisioH  of  the  Asiragalns. — Removal  of  the  astragalus  can  be  accom- 
plished through  incisions  of  various  forms,  as  the  ova)^  sintjU^  double^  ver- 
tical, etc. 

The  Anatomical  Points. — The  relation  of  the  tuberosity  of  the  6(^pho!d 
bone  to  the  head  of  the  astragalus  must  be  carefully  observed,  as  it  is  a  cer- 
tain guide  to  the  articulation  just  behind  it,  a  matter  of  obvious  importance. 
The  interosseous  ligament  and  its  characteristics  should  be  carefully  noted 
before  operation. 

The  operation  by  the  oval  incision  is  the  oldest  method,  and  is  objection- 
able because  of  the  great  degree  of  disturbance  it  causes  to  the  tendons  on 
the  dorsum  of  the  foot.  In  this  incision  the  tendons  are  either  drawn  aside  or 
divided.  If  the  latter,  the  ends  are  united  after  completion  of  the  operation. 
The  oval  flap  extends  between  the  malleoli  on  the  dorsum  of  the  foot  with 
the  convexity  downward.  The  tendons  of  the  extensor  muscles  are  carefully 
pushed  aside,  the  ligamentous  connections  of  the  bone  with  the  tibia,  fibuhi, 
and  08  ealcis  are  severed,  and  finally  those  with  the  scaphoid  as  well.  The 
foot  is  then  extended,  the  bone  removed  from  its  site,  and  the  calcaneum 
placed  in  the  resulting  gap  between  the  malleoli. 
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Th§  Operation  htj  the  DoMp.  Incmon  (Outer  and  Inner).— The  outer 
incision  hegms  in  frunt  of  tlie  external  malk-oliis,  on  a  line  with  tho  articu- 
lar eartiiage  of  tlie  tibia,  mid  extendi^  downward  and  forward  parallel  with 
the  outer  bonier  of  the  tendon  of  the  peroneus  tertius  two  and  a  half 
Qches*  A  setond  is  vmde  at  a  right  Jinglc  to  the  preceding,  pai^siiig  from 
lie  center  of  the  same  downward  and  backward,  and  terminating  a  little 
below  the  tip  of  the  nialleolus  (  Fig,  4'^5,  h).  The  inner  incision  Ix^gini?  just 
bfdow  the  tip  of  the  inner  rnalleolns  and  it^  carried  in  a  curved  manner  up- 
ward in  front  of  the  anterior  margin  of  the  malleolus  (Fig.  4;?8^  c).  Tlirougli 
the  outer  incisions  the  ligafiienious  connections  of  the  astragahis  with  the 
fibula,  tibia,  scaphoid,  and  os  calcia  are  carefully  divided,  and  through  the 
inner  one  the  remaining  ligamentous  attachments  of  the  bone  are  severed. 
The  iistragalus  is  removed  through  the  anterior  incision  with  lion- jaw  forceps. 
The  llaps  are  united,  the  wound  is  drained,  and  the  foot  confined  at  right 
angles  with  the  leg  by 
a  fenestrated  pUtster-of- 
Paris  splint.  Tlie  opera- 
tion by  a  single  incision  at 
either  side  can  not  be  ad- 
vised on  account  of  the 
limited  room  and  the  re- 
euUing  increase  in  the  in- 
jury of  the  tissues. 

The  Results.  —  About 
seventy-five  per  cent  of 
these  cases  recover  with 
useful  limbs. 

Excision  of  the  Ankle 
Joint.  —  Excision  of  the 
ankle  joint  is  now  less 
frequently  performed  than 
formerly.  The  uncertain- 
ty of  the  result  of  the  op- 
eration and  of  the  final 
usefulness  of  the  lirnb^  to- 
gether with  the  established 
utility  of  prothetic  appli- 
ances after  ankle-joint  am- 
potation,  have  almost  elim- 
inated the  operation  from 
the  practice  of  many,  espe- 
cially for  the  removal  of  diseased  bone.  In  the  instances  of  complicated 
fracture  and  of  compound  dislocation,  the  ontlook  is  more  promising,  partic- 
ularly when  practiced  with  antiBcptic  care.  The  ankle  joint  is  a  binge  joint 
and  has  no  lateral  movement  except  when  the  foot  is  well  extended,  which 
even  then  is  very  limited-  The  relation  of  the  epiphyseal  centers  to  the  long 
bones,  their  periods  of  union,  the  arrangement  of  the  ligaments  of  the  ankle 


Fro.  426,— Outer  side  of  an Itle.  a.  Teiido  AchiUis.  6, 
Peroneus  loTiguH.  c,  rVrcmeus  brevis.  d.  Peroneus 
tertiuB.  €.  External  inalleolys.  /.  Extensor  loiigus 
di^'torum.  g.  Crucial  ligameat.  h.  Extensor 
l<ji]giiK  polhcis. 
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Fjo.  427. — lieraoving  lower  end  of  flbiila. 


joiwt  and  its  synovial  mi'mbraiies,  are  matters  of  special  importance  in  exd- 
einn.  The  Jaiiflmarks  of  the  joint  nrv  stated  untler  the  con  reiteration  of  am- 
putations at  the  ankle  (page  50!*  el  srq.).  The  imlirations  calling  for  the  oper- 

iition  art'  numerous  and  should  be 
well  corisideriHl  before  it  is  attempt- 
ed. As  in  all  of  these  operations, 
those  incisiions  which  l^est  preserve 
the  teudoiis^vesi^eliJ,  nerves,  and  peri- 
oateimi  ebouhl  be  practiced,  conse- 
quently long^itndinal  incisions  are 
the  ones  that  should  be  employed. 

The  Operation  of  SiihpcrioHeal 
Excision  of  the  Ankle  Joint  (Ijan- 
genbt*ek), — Make  an  incision  aWut 
tlnx'e  inches  in  length  along  the 
posterior  border  of  the  lower  ex- 
tremity of  the  fibula  down  to  the  hone  (Fig.  425»  a),  carrying  it  forward 
in  a  hooked  shape  around  the  lower  end  and  tlien  upward  along  tlic  an- 
terior border  about  an  inch.  The  periosteum  is  re  flee  ted  from  the  bone 
together  with  the  tissues  in  contact  with  it,  thereby  exposing  the  lower 
extremity  of  the  fibula  without  opi^ning  the  tendinous  grooves  of  the  peronei 
niugcles  (Fig.  4*^6).  The  lihula  is  then  divided  at  the  upper  end  of  the 
incision  with  a  narrow  &aw,  the  lower  fragnu^nt  is  pulled  outward,  its  liga- 
mentous attachments  are  severed  (Fig.  427),  and  the  bone  is  removcHh  A 
semicircular  incision  is  then  made  about  an  inch  and  a  half  in  kngth  down 
to  the  bone,  around  the  lower  end  of  the  inner  malleolus  {^\g*  428,  a),  A 
third  and  vertical  one  is  next  made  about  two  inches  in  l(»rigth  dow^u  to 
the  bone  tbroiigli  the  center  of  the  internal  nmlleolns,  connecting  below 
with  the  semicircular  one. 
The  triangular  flaps,  in- 
cluding the  periosteum,  arc 
turncMi  aside  with  the  ele- 
vator, using  care  to  raise 
the  sheaths  of  all  associ- 
ated tendons  from  their 
grooves  and  push  them 
aside;  the  tibia  is  then  di- 
vided at  the  upper  end  of 
the  cut  with  a  saw,  the 
fragm*'nt  is  pulled  outward 
with  the  forceps,  freed  from 
the  interosseous  memlirane, 
and  removed  (Fig.  429),  If 
it  is  necessary  to  rt*movt'  a 
part  or  the  whole  of  the  astragalus  it  can  be  done  through  either  incision; 
the  better,  however,  through  the  internal  one  on  account  of  the  grtiitef 
amount  of  room. 


Pio.  428. — a.  Excision  r)f  nnklo  joint  (tnnor  incisioiiTL 
6.  Kxcision  of  metatarsal  Iwine  of  QnstX  t»>e,  e.  Ex- 
cision of  Astragalus  (inner  incision). 
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Vofft  recommends^  when  excision  is  performed  for  chronic  disease  of  the 
ankle  and  the  contigoous  joints,  with  the  view  of  getting  a  more  extended 
insight  into  the  diseased  portions*  that  an  incision  be  made  anteriorly, 
midway  betwcven  the  tibia  and  fibnia,  beginning  about  two  inches  above  the 
articulation  of  the  ankle  and  extending  downward  on  the  dorsal  surface 
of  the  foot  to  the  medio* tarsal  joint  The  long  extensor  tendons  are  care- 
fully  drawn  to  the  inner  side,  the  tendons  of  the  short  extensor  are  divided 
and  drawn  to  the  onter  side,  the  blood  vessels  carefully  tied  between  two 
ligatures  and  divided,  and  the  capsule  of  the  joint  is  opened  by  a  vertical 
incision ;  the  anterior  ligament  is  then  detached  and  the  head  and  neck  of 
the  astragalus  is  exposed.  If  the  superior  astragalo-scaphoid  ligament  be 
divided,  the  anterior  and  inner  surfaces  of  this  bone  will  be  the  better  ex- 
posed. A  transverse  incision  is  now  made  at  right  angles  to  the  primary 
one,  extending  outward  to  the  tip  of  the  external  malleolus,  leaving  the 


Flu.  429. — Innor  shh*  of  ankle  joint  a.  Tibialis  aiiticus  muscle,  b,  Tentlo  Achillis. 
c.  Tibialis  posticus  inii;wk\  a.  Flexor  lon^us  tli^tonxm.  e.  Flexor  Jongiis  pollicis* 
/.  Posterior  tibial  artery,    g.  Tuberosity  of  scHphoid  boDo, 

tendons  intact  Divide  the  three  fasciculi  of  the  external  lateral  ligament 
close  to  the  malleolus,  and  cut  the  interosseous  and  internal  calcaneo-astraga- 
loid  ligaments ;  force  the  articular  surface  of  the  astragalus  outward  ;  seize 
the  bone  with  lion-jaw  forceps,  separate  its  remaining  connections,  and 
remove  it.  All  diseased  portions  can  now  be  easily  examined  and  removed 
with  a  minimum  degree  of  disturbance  of  the  healthy  tissues, 

I'he  Operation  of  J^^ofi-subperiosleal  Excision  of  the  Ankle  Joint  (Busch), — 
An  incision  is  made  down  to  the  bone,  from  one  malleolus  to  the  other,  across 
the  sole  of  the  foot.  The  sides  of  the  joint  are  exposed  by  drawing  the  tis- 
sues forward.  The  os  caleis  is  sawed  through  from  below  upward  and  for- 
ward to  the  anterior  margin  of  the  calcaneo-astragaloid  articulation  and 
pnlled  backward  after  the  division  of  the  opposing  ligamentous  structures. 
The  entire  astragalus  can  now  be  removed  through  the  opening  and  also 
the  lower  extremities  of  the  tibia  and  fibula* 
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Aft^r  the  removal  of  the  dead  bone  and  the  establishment  of  good  drain- 
age the  fragiiient^  of  the  os  calcis  are  phiced  in  poijitiou  and  held  there  by 
silver  wire.  The  wound  sliould  be  dressed  antisepticallj  and  no  weight 
allowed  upon  the  foot  nntil  tbe  tisanes  are  firmly  united. 

The  Camme/tlH. — This  method  is  a  very  jugenioos  one,  as  it  permits  re- 
moval of  the  diseased  joint  without  iuipairing  tJie  tendons  or  their  sheaths. 
It  is  open  tu  the  objeetion,  however,  of  weakening  the  arch  of  the  foot  on 
account  of  the  division  of  the  long  calcaneo-euboid  ligament  and  the  plantar 
fascia.  The  fact  remains  therefore  that  the  method  of  subperiosteal  exci- 
aion  is  especially  adapted  to  the  anatomical  construction  of  this  joint  on 
account  of  the  subcutaneous  location  of  the  lower  ends  of  the  tibia  and 
fibula ;  and  the  excellent  results  that  eometimes  follow  are  dependent  also 
on  the  greater  security  of  the  tendons  and  ligaments  in  this  method. 

The  afier-freaiment  for  excision  of  the  ankle  joint  consists  in  applying 
an  immovable  dressing  around  the  joint  under  antiseptic  precautiona     This 


Pio.  480. — Br»ieketed  Busfiendetl  j^lastcr-of-Paris  splint  for  oxcision  of  ankle  joinL 


dressing  niay  be  of  i>laster  of  Paris,  suspended  or  not  as  seems  desirable. 
The  indications  of  cleajiUuess,  extension,  and  preservation  of  the  foot  in  the 
proper  axis  of  the  limb  and  the  securing  of  sound  ankylosis  should  lie  kept 
in  constant  view  by  the  surgeon.  Not  infnH|uently  after  suhperiosteal  opera- 
tions a  satisfactory  degree  of  motion  at  the  ankle  joint  is  secureil.  The 
mobility  of  healthy  contiguous  joints  contributes  much  to  this  satisfaetoiy 
outcome.  Later  tire  ingenuity  of  the  maker  of  ortiiopiedic  appliances  may 
add  mueh  to  the  serviceablcness  of  the  limb. 

The  lifsitiis, — Excisions  of  the  ankle  joint  done  before  asepsis  resnltiMi 
as  follows;  Of  451)  caseB  done  for  disease,  15.8  per  cent  died,  and  of  87 
casea  done  for  gtjnshot  wounds,  the  mortality  w^as  WA\  per  cent.  Of  114 
cases  done  uinler  a^^tpsis  for  all  causes,  2J>  per  cent  died. 

The  prognosis  fur  life  is  most  fnvorable  between  one  and  fifteen  years  of 
age;  most  unfavorable  between  thirty  and  forty  years.    A  large  proportion 
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of  the  recoveries  from  this  operation  results  in  a  more  or  less  serviceable 
limb  ;  about  oine  per  cent  are  useless. 

Osteoplastic  Resection  of  the  Tarsus  (Wladimirow-MikuUcz).--Thia 
ojieratiuii  is  sometiuu-s  ]>racticed  instead  t>f  iinipututiuii  for  relief  from  exten- 
sive disease  and  injury  of  the  tarsal  bones  and  for  pandytic  talipes. 

The  Operaiion,—)^egmmng  about  half  an  inch  behind  the  tuberosity 
of  the  tifth  metatarsal  bone,  make  a  transverse  incision  rlown  to  the  bone 
across  the  sole  of  the  foot  to  a  point  immediately  in  front  of  the  tuberosity 
of  the  scaphoid.  Make  an  incision  down  to  the  bone  at  either  side  of 
the  foot  from  each  end  of  the  transverse  one  upward  and  backward  to 
the  posterior  borders  of  the  respective  malleoli.  Unite  tlie  upper  ends  of 
these  incisions  by  a  posterior  transverse  one  and  divide  the  tendo  Aebillis; 
liex  the  foot  sharply;  open  the  ankle  joint  from  behind ;  sever  the  lateral 

ligaments;  enncleate   and    remove   the 
astragalus  and  os  calcis;  saw  thin  disks 


Pig.  431,^\\lfM!imir(>w-Mikiilicz's  osteo- 
plastic re.-^ctiun  of  Lhc  tarsus,  a.  In- 
cision through  the  soft  pitrts,  h,  J)i- 
TisioD  of  the  hone,  e.  Position  of  the 
foot  after  the  ofwration. 


FiQ.   432. — Rej^ult  ftfter  osteoplastic  re- 
section. 


of  bone  from  the  exjtoFed  extremities  of  the  tibia  and  fibnki,  and  from  the 
exposed  surfaces  of  the  scaphoid  and  cuboid  bones;  divide  enbcutaneoiisly 
ihi^  flexor  tendons  of  the  toes  bo  that  the  latter  may  be  extended  to  a  riglit 
angle  with  the  dorsum  of  the  foot ;  bring  in  contact  and  fasten  togeth^-r  the 
sawed  bony  surfaces  witli  sutures,  and  doge  the  wound  of  the  soft  parts  (Fig. 
431,  r).  The  extremity  is  then  dressed  and  confined  by  means  of  a  plaster- 
of' Paris  splint  until  lulling  is  couipleted,  after  which  it  is  fitted  with  a  suit- 
ably const  meted  slioe  (Fig,  432). 

The  Commrnis.^Bvrger,  m  order  to  preserve  ihi}  integrity  of  the  pos- 
terior tibial  artery  and  nerve,  approached  the  ankle  joint  through  a  T-shaped 
incision  made  at  Ww  outer  side.  The  present  high  degree  of  usefulness  and 
comfort  secured  by  prosthetic  appliances  lessens  decidedly  the  utility  of  such 
methods  of  practice. 
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The  Results. — In  nineteen  operations,  of  which  thirteen  were  for  tubercn- 
Isr  caries,  two  died  of  general  tiiberculosis  eight  months  afterward;  twelve 
made  a  good  recovery,  and  walked  with  more  or  less  ease;  in  five,  failure 
followetl,  three  of  which  required  aniputiitioD. 

Excision  of  the  Bones  of  the  Leg.— If  it  be  desired  to  remove  by  ei- 
cisioQ  or  otherwise  portions  of  either  of  the  bones  of  the  leg,  the  location 
and  extent  of  the  incision  is  governed  by  the  situation  and  extent  of  the 
injury  or  disease  of  the  bone.  The  bone  should,  however,  be  reached  by  the 
shortest  practictible  course,  which  usually  is  beiwemi  the  individual  mus- 
cles rather  than  through  their  structures.  After  removal  of  the  bone, 
which  should  always  be  subperiosteal,  the  limb  is  confined  so  as  to  per- 
mit the  new  structure  when  completed  to  fulfill  the  fanctions  of  its 
predecessor.  Therefore  the  patient  must  not  be  permitted  to  bear  weight 
on  the  limb  till  the  new  bone  becomes  firm,  else  distortion  or  fracture  will 
occur. 

Th&  Precautions, — Careful  avoidance  of  involvement  of  the  knee  joint 
and  of  injury  to  the  anterior  tibia)  and  musculo-cutaneous  ner?es  and  the 
tendon  of  the  biceps  should  bo  observed  in  dealing  with  the  head  of  the  fibula. 


Fiu.  4*3»J. — Long^iiudinnl  section  of  the  knt^n  joint. 


a.  U|>per  exlreniity  of  synoviikl  stw, 
b.  Tendon  of  the  nujulrieeps  extensors,  r.  Patella,  d.  Pre- [late liar  biirsi».  e.  Inner 
condyle  of  femur    /*  Lig:iimfintnm  nmeosuin.    g.  Fatty  tissue  between  lipameiitum 

rtelliD  and  synovial  snc.  h.  Bursa  beneath  li^anientum  patella.  j\  Fatty  tt^ae. 
Openinjtr  in  synovial  m^^mbrane  behind  crucial  herament  leading  into  inner  half  of 
joint.  I,  ^>y  no  vial  meinbrane  reflected  from  u  racial  ligaments,  m.  End  of  anterior 
crueial  ligainent.    n.  Posterior  crucial  ligament,   o,  Li  gam  en  turn  pcjslicura  Winslowii. 

Excision  of  the  Knee  Joint. — The  knee  joint  can  be  excised  with  com- 
parative safety  to  the  patient  and  with  a  fair  prospect  of  recovery  with  anse- 
ful  limb*  As  in  the  preceding,  the  nature  of  the  cause  demanding  the  oper- 
ation exercises  a  marked  influence  on  the  result. 
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The  Anatomical  Points. — Much  is  said  regarding  these  points  in 
connection  with  amputations.  Still,  it  will  not  be  amiss  to  remind 
the  reader  that  the  popliteal  artery  is  closely  associated  with  the  liga- 
mentum  posticum  Winslowii  which  separates  that  vessel  from  the  joint 
cavity  (Fig.  196,  f).  If  ordinary  care  be  exercised  there  is  but  little  dan- 
ger indeed  of  injury  to  this  vessel  unless  there  be  extensive  disease  and 


Fio.  434. — Mackenzie's  anterior  curved  incision. 

deformity  of  the  ligament,  when  the  vessel  may  be  nicked  in  the  removal  of 
the  diseased  tissue  in  spite  of  great  caution,  as  has  once  happened  in  the 
practice  of  the  author.  When  it  is  necessary  to  remove  diseased  tissue  at 
this  situation  the  presence  of  pulsation  of  the  popliteal  artery  will  be  of  in- 
estimable aid,  and  therefore  the  circulation  of  the  vessel  should  be  unhin- 
dered at  that  time.  The  articular  arteries  should  be  avoided  if  possible, 
for  their  division  causes  free  haemorrhage.  The  superior  ones  pass  above  the 
respective  condyles  of  the  femur;  the  inferior  internal  pass  below  the 
inner  tuberosity  of  the  tibia  and  befieath  the  internal  lateral  ligament ;  the 
external  just  above  the  head  of  the  fibula  and  beneath  the  external  lateral 
ligament  The  synovial  membrane  of  this  joint  is  extensive  and  replete  with 
small  pockets,  which  may  interfere  with  proper  drainage  and  the  removal  of 
diseased  processes.  The  bursa  of  the  popliteus  muscle  communicates  with 
the  joint  and  not  infrequently  with  the  superior  tibio-fibular  articulation  at 
the  same  time,  therefore  an  unguarded  interference  with  this  articulation  ex- 
poses the  general  cavity  to  the  danger  of  inflammatory  involvement.  The 
synovial  elongation  upward  beneath  the  tendon  of  the  quadriceps  is  well  ex- 
hibited in  the  illustration  (Fig.  433).  The  relation  of  this  extension  to  a 
similar  and  subsidiary  bursa  above  is  explained  sufficiently  in  connection  with 
amputation  at  the  knee  joint  (page  524).  With  the  leg  extended  tiiis  elonga- 
tion ascends  beneath  the  quadriceps  to  its  highest  point,  but  when  the  leg  is 
completely  flexed  it  reaches  scarcely  above  the  anterior  limit  of  the  articular 
cartilage  of  the  femur.  Therefore  the  leg  should  be  flexed  to  avoid  opening 
the  joint  in  incisions  made  at  the  lower  and  anterior  aspect  of  the  thigh. 
The  lines  of  epiphyseal  junction  of  the  tamur  and  tibia  at  the  knee  should  be 
located  carefully  in  the  young  before  excision,  so  that,  if  possible,  they  may 
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be  left  uudisturbed  and  contribute  atiJl  further  to  the  growth  ol  the  bone. 
[n  a  child  of  eight  years  of  nge^  no  more  than  twu  fifths  of  iin  inch  Ciin  be 


Fro.  435, — Sawing  off  lower  find  of  ft^mur. 

removed  from  the  tibia,  oor  more  than  three  liftha  from  the  femur,  without 
invading  the  epiphyseal  cartilage.  At  puberty  three  fifths  of  an  inch  can 
be  removed  from  each.  Very  often,  indeed,  disease  of  the  epiphyseal  struc- 
ture modifies  or  destroys  the  power  of  subsequent  development,  and  inevitable 
deformity  follows.  If  the  leg  be  slightly  fiexed,  or  the  joint  cavity  distended^ 
the  apex  of  the  patella  corresponds  to  the  articular  line  of  the  joint 

There  are  tivo  well-known  melhods  of  excision  of  this  joint:  1,  the  non- 
Qubperiostealj  or  ordinary;    and  2,  the  subperiosteal  method.     The  former 

is  employed  only  when  the  tissues  are  too 
extensively  destroyed  or  diseased  to  admit 
of  the  saving  of  the  periosteum. 

Tlie  Opera  Hon  of  Xon  -  subperiosteal 
Exci&ion  of  the  Knee  Joint  (Mackenzie). — 
Flex  the  leg  to  a  right  angle  and  make  a 
curved  incision  from  the  posterior  border 
and  upper  portion  of  the  inner  condyle 
-^  around  to  a  corresponding  point  on  the 
outer,  with  the  convexity  downward  and 
^  extending  to   the   insertion  of  the   liga* 

men  turn  patellse  (Fig.  434).  This  incision 
divides  the  tissues  down  to  and  opens  the 
anterior  portion  of  the  capsular  ligament. 
The  limb  should  now  be  atil!  more  strong- 
ly flexed,  the  flap  turned  upward,  and  the 
Pin.  4aj.— Sawinff  off  tipper  i-mi  nf  lateral  and  crucial  ligaments  divided,     A 

retractor  is  then  passed  between  the  liga- 
mentum  posticum  Win.slowii  and  the  posterior  surface  of  the  condyles  of 
the  femur,  the  lower  end  of  the  femur  bone  pushed  forward  and  cut  off  on  % 
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plane  nt  ri^ht  miglcs  with  the  long  axis  of  the  bone  (Fig.  4.35)  and  parallel 
with  that  of  t\w  distal  surface  of  the  condyh',  prnvideil  the  extent  of  the 
disease  will  aclniit.    The  head  of  the  tiUia  is  then  exposed,  pushed  lorwardj 


Pio»  437. — SzyinBnowskrs  suw, 

and  sawed  in  the  same  manner  with  similar  care,  heing  careful  to  avoid  the 
articulation  of  the  fibula  (Fig.  436).  The  peculiarity  of  the  saw  devised  hy 
Szjmanowski  (Fig.  437  and  page  3G4)  makes  it  useful  in  sawing  these  and 
other  hones  of  large  size. 

In  this  operation  it  is  better  to  remove  the  patella,  since  its  means  of 
attachment  {the  ligamentum  patellte)  has 
been  severed.  All  inflamed  or  degener- 
ated synovial  niemlrrane  should  be  dis- 
seeted  away ;  sinus  tissues,  too,  should  be 
thoroughly  removed. 

The  wound  is  then  wipeil  or  Hushed 
with  a  hot  aseptic  solution,  and  drainage 
established  from  side  to  side  behind  the 
bones,  the  divided  ends  of  the  bone  are 
wired  or  pegged  together,  the  soft  parts 
sutured,  the  whole  limb  is  enveloped  in 
antiseptic  dressing,  and  immovably  fixed 
in  properly  suspended  bracketed  piaster 
or  a  wire  cradle  splint. 

The  Operation  of  Excision  %  a 
Transverse  Incisioit  (Bird). — Ascertain 
the  line  of  junction  of  the  articnhition 
with  the  limb  extentled,  if  the  condition 
of  the  joint  will  permit;  make  a  trans- 
verse incision  from  one  condyle  direct- 
ly across  to  the  other,  passing  over  the 
middle  of  the  pntella  or  its  apex  (Fig. 
138) ;  if  the  former,  saw  the  patella 
through  in  the  hne  of  the  incision,  re- 
move the  fragments,  after  which  the 
joint  surfaces  are  exposed  and  removed  as  in  the  preceding  operations.  This 
incision  affords  the  o|i|jortunity  to  establish  g(K)d  drainage,  and  exj)oses  the 
joint  with  a  minimum  injury  of  the  soft  parts. 


4;)8.^- Incision  and  exsecdon  of  the 
kne€. 
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The  Operaiian  of  Siibpenosiml  Excision  of  the  Kfiee  Jorni(I^ngenbeck). 
— Extend  the  limb  and  make  a  ciirvrMi  inciif^ion  five  or  six  inches  in  length 
on  the  inmT  side,  eoinmeneing  at  the  inner  border  of  the  n'ctus  femoris 
and  terminating  below  at  the  ci-cst  of  the  tibia.  The  convexity  of  this 
incision  turned  backward  corroi^ponde  to  the  posterior  borders  of  the  con- 
dyle and  tuberosity,  and  its  center  to  the  line  of  the  articulation  (Fig.  439). 
If  the  Hap  be  now  raist^l,  the  vastus  internns  mnsele  and  the  tendons  of  the 
adductor  magnus  and  sartorius  wiil  bo  swn  (Fig.  440),  and  shoirld  be  earc- 
fuMy  avoided.  Divide  the  internal  lateral  ligament  on  a  line  with  the  articu- 
lation ;  with  the  pmosteal  elevator  sepanite  the  capsular  ligament  together 
with  the  internal  semilunar  cartilage  and  the  periosteum  from  the  anterior 
and  pofiterior  surfaces  of  the  iimer  condyle  of  the  femur  and  the  tibia  out- 


-,^      d 
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Fjo.  4tll>. — Ij&ngenl>ock*a  incision. 


Fio.  440. — Tenrlmis  iil  inner  side  of  knee 
jiiinU  «.  Viislua  tnternu!^  inu^le.  6, 
Rectus  fern  oris  mtUHcle.  c,  Sartorius 
iuuswjIc.  fi.  AUductur  magnus  musjeie^ 
€.  GruuiliH  luusole.  /,  Seminieiu- 
branoHUs  luuscb.  ff,  Sptnitcndinous 
muiscle.    K  Gjistrocncniiiis  niuseJc, 


ward  to  the  median  line  id  tbr  bnncB;  flex  the  leg,  then  extend  it  glowly, 
and  at  the  same  time  dislo*  ate  the  patella  outward  with  the  tlmmb  applii^d 
to  its  inner  border;  divide  the  erucial  ligaments;  also  divide  l>y  a  semi- 
lunar incision  carried  a  few  lines  below  the  tip  of  the  external  condyle;  divide 
the  external  lateral  and  the  adjacent  portion  of  the  eapsuhir  ligament;  re- 
move  the  fK?riusteum  antl  its  a&i!^>ciated  tissues  from  Hit-  outer  a^^pect  of  the 
tibia  and  femur,  the  same  as  at  the  inner  side;  divide  the  poi^terior  por- 
tion of  the  capsule  and  force  the  extremities  of  the  fennir  and  tibia  in  tnrn 
throup:h  the  wound,  and  saw  them  pis  before.  Tlu»  pateHa  renmins  unuio 
lested,  except  it  be  diseased*  when  the  disi!ns4'd  jjortifui  is  removed  with  a 
gouge,  or  the  hone  can  be  ennch-ated  from  the  fjcriosteal  surroundings  by 
the  elevator  and  scalpel    A  small  o|>eniDg  should  now  be  made  at  the  outer 
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Fio.  441.— Olli- 
er's  incision. 


and  one  at  the  inner  side  of  the  wound  posteriorly,  for  the  purpose  of  estab- 
lishing thorough  drainage.  A  drainage  tube  can  be  passed  through  the  upper 
synovial  pouch,  or  firm  compression  can  be  made  thereon  to  prevent  the  col- 
lection of  inflammatory  products  within  it.  The  surfaces  are  then  cleansed, 
all  haemorrhage  is  arrested,  the  flaps  are  imited,  and  the  limb,  /       /       , 

surrounded  by  antiseptic  dressing,  is  immovably  fixed  till 
future  dressings  become  necessary. 

The  Operation  of  Subperiosteal  Excision  of  the  Knee 
Joint  (Oilier). — Make  an  incision  through  the  soft  parts, 
commencing  two  inches  above  and  to  the  outer  side  of  the 
patella,  carry  it  down  to  the  upper  and  outer  angle  of  the 
patella,  along  the  outer  border  toward  the  apex  and  thence 
along  to  the  outer  side  of  the  ligamentum  patellae  as  far  as 
to  its  insertion  (Fig.  441) ;  denude  the  outer  condyle  of  the 
femur  of  its  periosteum  together  with  the  lateral  and  cap- 
sular ligaments  and  the  outer  head  of  the  gastrocnemius; 
denude  the  anterior  and  internal  surfaces  of  the  femur ;  cut 
the  crucial  ligaments;  displace  the  patella  inward  over  the 
inner  condyle;  flex  and  carry  the  leg  inward,  causing  the 
femur  to  protrude,  when  the  end  is  isolated  and  sawed  off. 
The  upper  end  of  the  tibia  is  then  denuded  of  its  periosteum 
from  above  downward,  pushed  through  the  opening  and  likewise  divided. 
If  the  patella  be  diseased,  remove  it,  leaving  its  periosteum  behind. 

The  Remarks. — In  sawing  through  the  exposed 
extremity  of  either  bone,  the  line  of  incision  may 
be  made  to  include  the  whole  of  the  diseased  os- 
seous tissue.  If,  however,  carious  bone  or  an  ab- 
scess cavity  extend  in  an  isolated  manner  into  the 
sawed  extremity  of  the  femur  or  tibia,  it  can  be 
scooped  out,  and  the  resulting  cavity  drained  by 
making  an  opening  with  a  bone  drill  through  the 
bottom  and  continuing  it  to  the  external  surface, 
thereby  saving  the  surrounding  healthy  bone  tissue 
and  thus  contributing  to  the  length  of  the  limb. 
Deeply  congested  cancellous  bone  tissue  should  be 
preserved,  especially  if  its  removal  will  impair  the 
epiphyseal  cartilage  (Fig.  443).  Such  diseased  bone 
makes  a  good  recovery,  and  contributes  to  the 
preservation  of  the  growth  of  the  femur.  The  lines 
of  section  of  the  sawed  surfaces  of  the  bones  must 
be  parallel  with  each  other  with  the  leg  in  the 
straight  position  (Fig.  442,a  &,  a'  c'),  otherwise  their 
union  will  cause  an  angular  deformity.  This  fact 
applies  more  particularly  to  those  cases  where  anchy- 
losis in  the  straight  position  is  sought.  If  for  any  reason  it  be  thought 
better  to  anehylose  the  limb  with  slight  flexion,  then  the  thicker  portions 
should  be  taken  from  the  posterior  parts  of  the  bones  (h  1c,  i  J). 


Fig.  442. — Saw  lines  in  ex- 
cision of  the  knee  joint. 
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The  limb  should  be  firmlv  fixed,  with  the  bone  surfaces  suitably  in  contact 
witli  each  other,  before  the  wounds  of  the  soft  purta  are  closed.  If  any  diseased 
tissue  remains  it  may  produce  a  general  infectioB  of  the  wound,  and,  even  if  not 
causing  a  fatal  issue,  ita  nou-removal  would  be  followed  by  delayed  and  imsatis- 


Fi«.  443, — ^EpiphyB4?al  cartilage  and  line  of  settioti  in  excision  of  kuce  joint 

factory  recovery.    Therefore,  the  synovial  ponches  and  sawed  eurfuces  should 
be  careftilly  inspected  for  the  presence  of  objeti'tiouable  morbid  products* 

If  tlie  limb  be  anehyiosed  in  a  flexed  position,  it  should  be  corrected  as 
Eiuch  as  po&sible  by  Buck's  extension  before  operation,  to  lessen  the  other- 
wise needless  sacrifice  of  bone,  and  obviate  undue  stretching  of  the  popliteal 
tissues  incident  to  correction  at  the  time  of  operation,  and  the  common 
sequel  in  such  cases— backward  displacement  of  the  head  of  the  tibia.  The 
use  of  the  elastic  bandage  in  excision  of  this  joint  enables  one  to  distinguish 
the  presence  of  disease  of  the  synovial  and  osseous  structures  better  than 
without  it,  and  to  complete  the  dressing  of  tiie  part  without  the  presence 
of  bleeding,  if  sucli  a  course  be  advisable.  Certainly  the  latter  procedure 
should  not  be  practiced  unless  competent  surgical  skill  be  at  immediate 
call.  It  is  far  better  and  more  secure  to  arrest  all  bleeding  before  closing 
and  dressing  the  wound.  8ince  diseased  synovial  membrane  should  be  care- 
fully dissected  away  before  the  wound  is  closed,  the  anterior  pouch  should 
be  cautiously  explored  for  this  reason.  In  all  forms  of  excision  of  this  joint, 
care  must  be  taken  to  prevent  the  soft  parts  posterior  to  the  bones  from 
being  caught  between  their  sawed  surfaces,  since  this  occurrence  will  hinder 
union  by  preventing  a  proper  contact  of  the  surfaces.  If  the  two  wire 
sutures  be  carried  from  in  front  through  to  the  posterior  borders  of  the 
bones,  and  united  at  the  anterior  surface,  this  accident  can  not  occur, 
neither  will  it  happen  if  the  surfaces  be  placed  in  contact  and  confined 
there  by  muscular  contraction  or  a  closely  fitting  splint.  The  fixation  of 
the  bones  by  metallic  sutures  and  needles,  bone  pegs,  etc,,  is  open  to  the 
objection  that  it  may  be  necessary  later  to  remove  them  for  relief  of  the 
irribition  which  their  presence  provokes.  Pegs  driven  from  without  through 
the  integument  and  bono  in  opposite  directions,  so  as  to  hold  firmly  together 
the  sawed  sarfaces,  as  practiced  by  Barker,  Wyeth  and  others,  are  eflUcient 
in  many  cases.    However,  if  the  apposed  surfaces  can  be  firmly  held  in 
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position  with  apparatus,  the  use  af  these  devices  can  he  properly  omittt^d. 
Tf  tlie  patella  he  perniitteJ  io  remain,  iU  severed  ligament  iimy  he  united 
hy  suturing,  or,  if  the  hone  have  heen  nawed  across^  the 
bony  fragments  may  he  united  hy  strong  catgut  or  sil- 
ver wire.  It  is  tlionght,  in  cases  of  imperfect  union 
of  the  tibia  and  femur,  that  thi-  presence  of  tlie  patella 
gives  greater  stability  to  the  limb  (Fig.  444). 

The  idea  of  confining  the  sawed  surfaces  (Konig) 
to  each  other  hy  nailing  the  attached  portion  of  the 
bisected  patella  to  properly  sawed  surfaces  of  the 
femur  and  tibia  is  certainly  ingenious,  and  in  favorable 
cases  can  be  employed.  If  successful,  it  will  offer  a 
strong  obstacle  lo  liaekward  displacement  of  the  tibia. 
In  fifteen  eases  of  excision  the  wire  was  employed  by 
the  author,  and  in  five  nothing  but  the  splint  was 
used  for  this  purpose;  the  results,  so  far  as  union 
was  concerned,  were  equally  satisfactory.  Tht*  wire 
caused  trouble  in  only  three  instances ;  in  one,  a  necro- 
sis along  its  course,  in  the  remaining  two  a  local  irrita- 
tion due  to  pressure,  w^hich  was  promptly  relieved  hy  removal  of  the  wires. 

Aftir-trmiment, — The  wive  cradle  splint  and  the  fenestratt^d  phister-of- 
Paris  splint  confining  the  entire  extremity,  and  properly  swung  with  elastic 
bandages,  were  employed  consecutively  or  singly  in  each  of  the  author's 
cases  (Fig.  445).  After  the  soft  parts  are  united  the  application  of  a  plaster- 
of-Paris  spica,  as  in  fracture  of  the  thigh,  and  out-of-door  exercise  on 
crutches  are  very  important  measures  of  treatment.  That  strict  antisepsis 
and  good  drainage  are  essential  needs  no  remark. 


Fio.  444.— The  urrtiNge* 
rnent  of  nails  in 
resection    of     knco 


Pio.  445.— Suspended  bracketed  plaster-of-Paris  spliat. 


The  RrsiiJts. — Of  l,0i>3  cases  of  excision  of  the  knee  joint  for  all 
causes, prrfm^iH^d  during  the  preaseptic  period, the  nurrtality was  32  per  cent; 
of  580  eases  done  for  disease,  and  under  antiseptic  precautions,  8/^4  per 
cent  ilied.  In  the  author's  24  adult  cases  for  disease,  2  died  (8.3  per 
cent),  one  expeetedly,  the  remainder  recovered  with  serviceable  limbs. 
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The  age  of  the  patient  is  a  consideration  not  to  W  imdcrestimated ; 
the  results  arc*  best  from  five  to  ten  years  of  age,  wheth<?r  the  operation 
18  for  injurv  or  disease. 

When  done  for  diseases  fourteen  per  cent  of  the  results  were  perfect, 
forty-two  were  ii.sefiil,  and  the  remaining  useless;  of  which  latter  eighteen 
per  cent  required  amputation. 

For  injuries,  about  eiglitcen  per  e^'nl.  w^re  perfect,  altout  t^i\ty-fire  per 
cent  useful,  and  in  alwut  twelve  per  cent  amputation  was  pcrforjued. 

When  for  gunshot  injuries,  about  sixty  per  cent  were  useful  and  tw*enty- 
four  per  cent  rct^uirt'd  ani[mtation.  the  remaining  not  aeeountLMl  for. 

When  done  for  deformity,  niuetvt'U  and  a  luilf  per  cent  of  the  results 
were  perfect,  and  about  BLxty-eight  per  cent  of  the  patients  had  useful  limbs; 
the  n^maindcr  not  rf^ported. 

Jt  apjioars  that  tfie  degrcH)  of  usefulness  d(X«8  not  depend  upon  the 
anuand  of  hone  reiiiovcd. 

The  removal  of  the  patella  fcHjemed  to  increase  the  degree  of  usefulness 
of  the  limb.  In  excision  of  the  knee  joint  for  all  causes,  I>efore  the 
growth  of  the  patient  h  completed,  great  care  should  be  taken  to 
preserve  intact,  if  pot^sible,  the  epiphyseal  cartilages,  especially  that  of 
the  lower  end  of  the  femur  (Fig.  444).  This  precaution  markedly  lessens 
tliereafter  the  liability  to  failure  of  development  of  the  length  of  the 
ft'muF  u[)on  the  diseased  side^  Ijccause  this  epipliys(?al  junction  provides 
normally  for  much  more  than  its  proportionate  share  of  the  growth  in 
length  of  the  bone* 

Arthrectomy-— Arihrectomy,  sometimes  called  ermioUy  is  a  conservative 
operation  employed  to  remedy  disease  of  a  joint — usually  the  knee — in  lieu 
of  the  more  formidable  procedure  of  excision.  It  is  applicable  especially  to 
cases  iu  which  the  disease  of  the  joint  structures  is  not  extensive,  nor  of  a 
tuberculous  or  suppunitive  nature,  and  displacement  is  not  yet  present.  The 
conservatism  of  this  method  is  shown  in  the  young,  since  the  epiphyseal 
fltructure  need  not  be  impaired  by  the  measure.  Such  instruments  as  carved 
scissors,  mouse-tooth  forceps,  surgical  spaons  and  gouges,  are  required  here 
in  addition  to  the  commoner  implements  of  operation. 

77ie  Operation  of  Artkrectomy. — The  prepamtion  and  position  of  the 
j>aticnt,  the  extent  of  the  incision,  and  the  exposure  of  the  joint  cavity,  are 
similar  to  the  staps  in  excision.  All  diseased  serous,  ligamentous,  cartilagi- 
nous and  bony  tissues  are  removed  with  scissors,  scoop,  and  gouge,  being 
careful  to  preserve  especially  the  crucial  and  posterior  ligaments.  A  careful 
exploration  of  the  synovial  elongations  and  pouches  is  necessary,  in  order  to 
detect  and  remove  the  disease  products.  Isolated  areas  of  diseased  bone  or 
cartilage  should  be  cautiously  removed  by  scraping  and  gouging.  Arrest 
hsemorrhage,  flusli  the  joint  with  a  solution  of  aseptic  fluid,  drain  the  cavity 
at  dependent  points,  unite  the  flaps  with  silkworm  gut,  surround  the  part 
liberally  with  antiseptic  dressing,  lirmly  bind  in  place,  and  confine  the 
joint  immovably  as  in  exeisioo. 

Th$  EesuUs. — If  successful,  a  firm,  stiff  limb  of  normal  length  is  pro- 
duced.    At  all  events,  the  danger  incurred  is  less  than  in  excision,  which 
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can,  if  advisable,  be  resorted  to  later  on,  Painetaking  efforts  should  be  made 
to  secui'e  a  mft  limb, 

Arlhredomy  of  the  Ankis  Joint  (Brihis). — Make  two  incisions  downward, 
one  at  either  side  of  the  anterior  aspect  of  the  limb,  from  about  an  inch  and 
a  half  above  the  line  of  articulation  to  the  medio-tarsal  joint;  separate  the 
borders  of  the  incisions  and  remove  the  diseased  tissues  from  the  anterior 
portion  of  the  joint  by  the  same  means  as  at  the  knee.  The  posterior  por- 
tion of  the  joint  is  then  freed  of  diseased  tissue  through  two  veriicul  incisions 
made  one  at  either  side  of  the  tendo  Aehillis.  The  part  is  then  treated  as 
after  excision  of  the  joint. 

The  Excision  of  the  Patella. — Excision  of  the  patella,  independently  of 
the  tibia  and  femur,  may  be  necessary  on  account  of  necrosis  or  injury.  In 
such  cases  the  deep  incisions  must  exactly  correspond  in  extent  to  the  diseased 
bone,  for  if  they  be  greater,  the  synovial  cavity  may  be  opened.  The  peri- 
osteum should  be  raised,  and  the  dead  boue  carefully  removed,  if  possible  with- 
out entering  the  joint.  When  the  joint  is  not  involved,  recovery  will  be 
speedy  and  satisfactory  if  the  limb  be  confined  in  the  extended  position  till 
suftjcient  repair  has  taken  place  to  warrant  flexion  without  fracture  of  the 
new  bone, 

TTte  Precautions. — With  the  limb  straight,  the  apex  of  the  patella  in  a 
healthy  joint  is  just  below  the  joint  line,  but  with  the  limb  slightly  flexed, 
or  with  the  joint  distended,  a  puncture  at  the  apex  readily  enters  the 
joint. 

The  resuUs  in  eleven  cases,  of  which  eight  were  complete,  and  three  par- 
tial, excisions,  were  two  deatlis  jind  nine  recoveries* 

Excision  of  the  Great  Trochanter.— Excision  of  the  great  trochanter  is 
occasionally  required  on  account  of  caries  of  tbat  structure.  A  longitudinal 
or  posteriorly  curved  incision  is  made  down  upon  the  bone,  and  the  diseased 
portion  removed  with  the  usual  iu:?troments.  The  branches  of  the  circum- 
flex vessels  and  the  capsular  ligaments  are  to  he  avoided.  The  periosteum 
should  bo  saved  when  possible. 

Excision  of  the  Hip  Joint.— It  is  well  before  attempting  this  operation 
to  give  a  brief  survey  of  the  important  ligamentous  and  muscular  attach- 
ments that  are  to  be  respected.  The  extent  of  this  book  is  too  limited  to 
describe  them  in  detail,  and  even  to  do  so  would  hardly  be  in  keeping  with 
the  scope  of  tlie  work,  therefore  a  standard  work  on  anatomy  should  be  con^ 
suited. 

The  Anatomical  Poinis.'^lhe  ilio-femoral,  capsular,  cotyloid,  and  even 
the  teres  ligaments,  should  be  carefully  considered  in  connection  with  their 
origins  and  insertions,  so  that  their  attaidiments  to  the  involucrum  and  peri- 
osteum may  be  maintained.  When  practicable  those  muscles  wliich  are  con- 
nected with  the  trochantei-s  major  and  minor  should  likewise  he  preserved 
intact,  in  order  that  their  association  with  the  new  bono  growth  may  give 
to  the  new  joint,  so  far  as  possible,  the  norma!  functions  of  the  old.  It 
is  important  to  note  the  fact  that  the  upper  border  of  the  trochanter 
major  is  on  a  level  with  the  center  of  the  hip  joint,  also  tliat  the  epi- 
physes of  the  upper  end  of  the  femur  contribute  but  comparatively  little  to 
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the  growth  of  the  bone  Id  length,  which  is  the  result  almoet  entirely  of  those 
of  the  lower  entJ, 

The  hip  joint  may  be  excised  by  two  qiaite  distinct  methods  of  procedure ; 
1.  The  radical  method^  when  no  effort  is  made  to  save  the  periosteum,  and 
the  mnscuiar  and  ligamentous  attachments  about  the  joint  are  freely  divided. 
This  method  is  applicable  to  malignant  disease  of  the  bone,  and  to  injuries 
causing  extensive  comminution  and  laceration.  2.  The  conservative  viefhod^ 
in  which  scriipnloua  care  is  exercised  in  the  peeling  off  of  the  periosteal 
tissue  and  muscular  attachments  worthy  of  preservation.  Under  all  circum- 
Btances  the  acetabulum  should  be  closely  scrutinized  for  the  presence  of  dead 

bone,  which  sliould  be  reraoveil  cau- 
tiously  to  avoid  injury  to  the  pelvic 
contents  by  the  manipulation. 

The  Radival  Opera  lion  of  Excision 
of  ihe  Hip  Joint  (White), — This  opera- 
tion is  performed  by  placing  the  patient 
on  the  healthy  side,  and  making  a  deep 
curved  incision  with  a  strong  knife  (Fig. 
44(1),  commencing  at  a  point  midway 


Fio.  446. — ^Whit€*8  posterior  curved 
iiioifiton. 


FiQ.  447. — Sciatic    nerve    and  external 

rotator  muscles. 


Wtween  the  anterior  superior  spinous  process  of  the  ilium  and  the  trochanter 
major,  and  passing  backward  around  the  top  of  the  troihanter  major,  down 
its  posterior  border  about  three  or  four  inches;  then  dividing  the  insertions 
of  the  rauscles  connected  to  the  great  troclianter  (Fig.  447),  drawing  them 
aside  with  a  spatula,  and  exposing  the  posterior  surface  of  tlic  nrrk  of  the 
femur  and  the  acetal»uluni.  The  exposure  will  he  still  more  complete  if  the 
femur  he  rotated  i^trongly  inward.  If  the  cotyloid  and  capsular  ligamrnta  \h^ 
now  divided,  and  the  thigh  be  flexed,  addueted,  and  rotated  outward,  the  head 
of  the  bone  will  be  raised  from  the  acetabulum  sufficiently  to  admit  of  the 
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divinion  of  the  ligamoiitum  teres,  when  thr  complete  o&cape  of  the  liead  of 
\hi'  fniuir  will  takr  plae*',  Th*^  soft  parts  mv  then  jiruUntrd  l»y  a  spatula, 
and  the  Imiie,  exposed  to  the  required  extent,  is  sawed  oil  (Fig.  44H). 

A   Conservaiivr.  Method  of  Subperiosteal  Excmon   of  the  Hip  Joinl 
(Langenbeck). — Place  the  patient  on  the  sound  side  with  the  thigh  flexed  to 


PiQ.  448. — S«wing  off  ht^atl  of  Te'rHur. 


an  angle  of  45**,  and  rotated  slightly  inward  ;  make  a  straight  ineision  five  or 
six  inelies  in  length  in  the  long  axis  of  the  great  trochanter  (Fig.  449),  upward 
and  backward  toward  the  posterior  superior  spine  of  the  ilium,  passing 
through  the  fascia  lata,  iil>ers  of  i\w  glutens  maximus,  and  periosteum  of  the 
troehanter;  se}>arate  the  surfaces  of  the  wound  with  retractors,  and  with  the 
elevator  and  knife  raise  the  periosteum  and  the  attachments  of  the  museles 
inserted  into  the  troehanter  major  and  the  contignous  surfaces,  Iwing  careful 
to  preserve  their  eonneetions  with  each  other;  next  make  a  longitudinal  in- 
cision along  the  neck  of  the  femur,  through  the  capgular  ligament  and  the 
periosteum.  The  periostemn  of  the  neck  is  then  separated  in  connection 
with  tlic  attachments  of  the  capsular  ligament  and  tlie  oldurator  externns 
in  a  careful  manner  If  an  ineision  Ik:  now  maile  through  the  cotyloid  liga- 
ment,  and  tlie  thigh  he  rotated  outward  and  add  net  ed,  the  head  of  the  hone 
will  he  elevated  from  the  floor  of  the  acetahulum  sufficiently  to  admit  of  the 
division  of  the  ligamentum  teres,  if  present,  after  which  the  head  of  the  hone 
can  be  pushed  through  the  opening  and  saw^ed  off.  All  diseased  prodnets  are 
now  removed  from  the  aeetabuhim  with  scoops,  gouges,  chisel  and  mallet, 
etc,  and  from  elsewhere  aljont  the  joint  with  proper  means.  After  the  con- 
trol of  ha^morrhagCj,  the  joint  is  Hushed  freely  with  an  antiseptic  solution 
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and  drained,  and  the  bordera  of  tlie  wonnd  aro  united  with  gilkwonn-gTit 
sutures. 

Faraheuf^  after  nuiking  tlie  initial  incision,  locak*d  with  the  finger 
between  the  pj^iformia  and  the  glutens  niedins  muscles,  drew  the  muscles 
apart  and  divided  the  periosteum  between  their  insertions,  also  the  cap- 
sular ligament,  and  the  periosteum  of  the  neck  of  the  bone,  all  in  the  line 
of  the  primary  incision.  He  then  exposed  the  trochanter  major  and  neck  by 
rertectiiig  the  periosteal  flaps  and  the  muscular  attachments  on  either  side 
backward  and  forward  respectively;  divided  the  periosteum  of  the  neck  of 
the  bone  at  the  line  of  the  articular  cartilage;  and  then  so  manipnlateil 
the  thigh  as  to  expose  and  clear  successively  the  remaining  asi>ects  of  the 
neck  and  trochanter,  after  which  the  bone  was  dislocated,  and  the  requisite 

amount  removed  with  the  saw.  In 
other  important  regards  Farabeuf 
adhered  to  the  preceding  method 
of  action. 

A  Conservative  Method  of  Ex- 
cision of  the  Flip  Joint  (Barker)* 
^With  the  thigh  fully  extended 
make  an  incision  at  the  front,  be- 
ginning an  inch  below  the  anterior 
superior  spinous  process  of  the 
ilium  and  going  downward  and  a 
little  inward  for  three  inches,  so 
as  to  separate  the  tensor  vaginse 
femoris  and  glutei  mngcles  at  the 
one  side  from  the  sartorius  and 
rectus  at  the  other,  down  to  the 
neck  of  the  bone*  Divide  the 
neck  with  a  narrow  saw  in  the 
direction  of  the  wound;  lift  out 

„      .  ,^     T^    .  .       .  t »     ^     -         t  the  head  of  the  bone,  search  for 

Fio.  440.— Excision  of  hip  jcnnl.    a.  L»iigen-      ,  ,.  ,        ,   ,.  ,  .    ., 

back's  incision,    b.  Sayre*8  ineisiou.  additional  disease  and  remove  it  if 

present  with  the  flushing  gouge  de* 
vised  by  Barker  himself.  After  any  such  disease  is  removed,  flush  and  dry  the 
cavity,  place  the  sutures  for  closure  of  the  wound,  fill  the  wound  with  iodo- 
form  emulsion,  and  then  tie  the  sutures,  at  the  same  time  pressing  out  what 
may  come  of  the  iodoform  emulsion.  Drain,  if  essential,  dust  the  surface 
with  iodoform,  apply  antiseptic  dressings  with  firm  pressure,  and  confine  the 
limb  with  a  spica  bandage  so  as  to  force  the  remainder  of  the  neck  of  the 
bone  into  the  acetabulum,  where  it  is  retained  to  serve  the  important  pur- 
pose of  support.  During  the  entire  removal  of  diseased  products,  the  wound 
is  flushed  with  hot  sterilized  water  (UD^)  through  the  agency  of  the  gouge, 
which  serves  the  double  pnqiose  of  separating  the  diseased  tissue  and  wash- 
ing it  away  simultaneously  (Fig.  -370,  </).  Although  the  natural  opportunity 
for  drainage  of  the  wound  is  indeed  inadeqmite,  yet,  if  drainage  be  urgent, 
it  can  be  easily  provided  by  separation  of  the  deep  dejK?ndent  structures. 
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In  this  opiTation  the  short  route  and  the  mhiimuin  degree  of  Jarnago  to  the 
soft  parts,  and  of  hiFfnorrhagc,  certainly  bespeak  a  favorable  outcome  in 
proper  eases. 

A  Conservative  Method  of  Excision  of  the  flip  Joint  (Sayre). — The  fol- 
hiwiiig  method  of  excis^ion  is^  tliat  of  the  late  Professor  Lewis  A*  Sayre, 
It  is  sul>|ieriosteal  in  all  essential  fiurtieulars,  and  possesst^s  an  advantage 
over  the  one  just  described  in  that  the  primary'  incision  is  lietter  suited  for 
drainage.  Tlie  following  is  substantially  the  deseription  given  by  Profess*^r 
Sayn?.  Place  the  patient  on  the  sound  side,  with  the  thigh  flexed,  and  make 
an  ineision  with  a  strong  knife  down  to  the  hone,  eornniencing  at  a  point 
midway  between  the  anterior  superior  spinous  process  of  the  ilium  and  top 
of  the  troehanter  major;  carry  it  in  a  curved  course  upon  the  bone  to  the 
top  of  the  great  trochanter  midway  ix'lween  its  posterior  In^rder  nnd  eenter; 
complete  it  by  earrying  the  knife  forward  and  inward,  making  the  leiigtli  of 
the  incision  from  four  to  gix  or  eight  inches,  depending  upon  the  size  of  the 
thigh  (Fig.  449,  h).  If  it  be  not  certain  that  the  periosteum  of  the  trochanter 
have  been  divided  by  the  first  incision,  the  knife  should  be  can  ied  along  the 
same  line  a  second,  and  even  a  third  time  if  need  be.  The  soft  parts  are  now 
drawn  asunder,  exposing  Ihe  great  trochanter,  when^  witti  a  narrow,  strong 
knife,  a  second  incision  ia  made  through  the  periosteum  only,  at  a  right  angle 
with  tiie  first,  about  an  inch  or  an  inch  and  a  half  below  the  top  of  the  tro- 
chanter. At  the  junction  of  tlie  periosteal  incisions  introduce  the  blade  of 
the  elevator,  and  carefully  i>eel  the  |>erio8teuni  from  either  side  as  far  as  pos- 
sible, together  with  the  ligamentous  attachments,  until  the  digital  fossa  is 
reached.  The  insertions  of  the  rotators  into  the  trochanter  major  and  digital 
fossa  are  so  firm  that  it  will  be  impossible  to  peel  them  off ;  they  must  there- 
fore be  carefully  separated  by  short,  parallel  cute,  so  directed  as  to  remove  as 
well  the  periosteum  with  which  they  are  blended.  After  the  separation  of  the 
tendinous  insertions,  continue  the  elevation  of  the  periosteum  upon  either 
Bide  of  the  neck,  using  great  care  not  to  rupture  it  Having  separated  the 
periosteum  as  far  as  can  be  done  safely,  adduct  the  thigh  carefully,  raise  the 
head  of  the  bone  from  the  acetabulum,  and  detach  the  remaining  portion. 
Adduct  and  depress  the  femur  slightly,  being  careful  not  to  tear  the  perios- 
teum, and  lift  the  head  of  the  bone  out  far  enough  to  admit  of  a  division 
just  above  the  trochanter  minor.  Care  should  be  taken  not  to  expose  a  greater 
surface  of  bone  than  is  necessary,  since  necrosis  would  follow  and  hinder  re- 
covery. It  is  better  to  remove  the  trochanter  major,  even  though  it  be  not 
diseased,  since  its  presence  will  impede  tho  escape  of  discharges,  and  is  not 
essential  to  obtaining  a  useful  limb  in  cases  where  its  periosteal  covering 
and  muscular  attachments  are  preserved.  In  all  cases  after  the  operation, 
the  wound  should  be  well  irrigated  with  a  strong  solution  of  carbolic  acid, 

27iC  General  Remarks. — The  period  between  five  and  fifteen  years  of 
age  is  regarded  as  the  proper  one  for  excision.  Not  a  little  conflict  of  opin- 
ion exists  regarding  the  stage  of  the  diseascliest  suited  for  operation.  At 
the  present  time,  however,  the  consensus  of  opinion  favors  the  later  rather 
than  the  earlier  operative  attacks.     Whether  or  not  the  trochanter  major 
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should  he  left  entire  or  removed  wholly  or  in  part  is  not  agreed  upon  by 
experienced  authorities.  When  the  leaving  of  it  intact  would  interfere 
with  drainage,  expose  to  recurrent  disease,  or  become  a  source  of  irritation 
thereafter,  as  is  apt  to  be  the  case,  it  should  bo  removed  wholly  or  in  part  at 
the  time  of  operation.  When  the  points  of  insertion  of  muscles  and  liga- 
ments are  cartiltiginona,  a  thin  layer  of  the  cartilage  may  be  removed,  leav- 
ing the  attachments  undisturbed.  The  preservation  of  the  integrity  of  the 
periosteum  is  regarded  as  important  in  the  prevention  of  infiltration  into 
the  surrounding  tissues,  to  provide  attachments  for  serviceable  ligaments 
and  muscles,  and  to  furnish  a  basis  for  tlie  reproduction  of  the  bone,  which 
it  is  hoped  will  take  place,  each  of  which  factors  will  exercise  an  important 
inEuence  in  the  establiahment  of  a  useful  joint.  However,  much  of  the 
aforegoing  will  prove  fanciful  when  addressed  to  excision  in  adults  for 
relief  from  the  effects  of  traumatic  violence,  since  then  the  separation  of 
the  periosteum  will  be  exceedingly  difficult  and  perhaps  hazardously  slow, 
and  too  often  attended  with  a  degree  of  mutilation  that  will  destroy  so 
much  of  the  membrane  as  not  only  to  defeat  the  purposes  for  which  it  ia 
saved,  but  also  to  hinder  subsequent  repair*  The  saving  of  the  periosteum 
in  the  instance  of  infective  disease  is  of  questionable  utility,  because  in- 
completeness of  removal  of  the  infective  process  may  be  followed  by  a 
prompt  return  of  the  primary  iuHiction,  In  all  instances  of  excision  as 
prompt  healing  as  pnicticable  should  be  sought  for.  Therefore,  after  secnr- 
iug  suitable  drainage,  quite  firm  pressure  on  tbe  surface  should  be  made  by 
carefully  applied  sponges  and  soft  antiseptic  dressings,  which  are  fixed 
securely  in  place  with  bandages. 

The  After'treaimeut, — Extension,  cleanliness,  and  nutritious  food  ar« 
essential.  Extension  in  bed  should  be  as  limited  as  possible,  on  account  of 
the  evil  influences  of  confinement  in  these  cases.  However,  extension  with 
the  wire  breeches  (Sayre)  or  the  Thomas  splint  will  enable  the  patient  to 
leave  the  bed  at  an  early  period,  affording  also  an  opportunity  for  dressing 
the  wound  and  providing  the  extension  necessary,  to  prevent  the  end  of  the 
bone  from  pressing  upward  against  the  acetabulum. 

The  RcsuHs. — ^When  done  for  gunshot  injuries  before  asepsis,  about 
ninety-two  and  a  half  per  cent  die  from  the  primary,  about  ninety-one  per 
cent  from  the  intcTnie<l]ary,  and  ninety  and  a  half  from  the  secondary  opera- 
tion. When  doni'  for  disease,  the  mortality  in  1.700  ca^^s  done  before 
asepsis  was  33  per  cent ;  of  <>44  like  cases  done  under  aseptic  precautiona, 
the  mortality  was  7.14  jx^r  cent.  The  most  favorable  age  is  l)etween  five 
and  ten  yeiirs.  and  the  best  results  are  said  to  occur  when  the  disease  has  ex- 
isted SLneral  months.  The  rale  is  about  three  pvr  cent  greater  from  com- 
plete than  from  partial  exeisioiis.  The  rate  of  mortality  is  a  little  improved 
by  the  removal  of  the  trochanter  major  and  the  upper  portion  of  the  shaft; 
it  is  diminished,  hnwcver,  in  [proportion  to  the  amoiiTjt  of  diseased  bone 
removed  from  the  hf^ad  of  the  femur  downward,  and  is  increased  in 
prnpcjrtion  to  the  extent  of  the  disease  of  the  ilium.  AlK)ut  ninety- 
four  per  cent  secure  uiseful  limbs  when  excised  for  disease.  Com- 
plete  excision    is    followed    by    a    mare    usi'ful    limb    than    partial  ex- 
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eisioD.  The  advent  of  strict  asepsis  and  improved  technique  with  judi- 
cious R^lection  of  canes  lias  led  to  tbi>  startling  results  of  only  three  (Wright) 
to  live  per  cent  mortaUty.  The  usefulness  of  the  limb  will  depend  very 
ninch  on  the  amount  of  bone  removed — ^the  less  the  better— other  things 
being  equal.  However,  the  majority  secure  serviceable  limbg  and  walk 
unaided. 

The  Opr ration  of  Arthrotomy  for  Old  Unreduced  and  Irrednriblc  Dis- 
locations of  the  II i p. —Intismuch  as  the  causes  of  irreducibility  are  various, 
and  relate  to  the  interference  of  the  capsule,  of  tendon  or  of  muscle,  and, 
pcrliaps,  of  a  fragment  of  bone,  also,  in  no  small  degree?  to  the  restraining 
influences  of  the  tissue  changes  incident  to  nature's  conservative  efforts,  to 
say  nothing  of  the  obstacles  also  incident  to  the  abnormal  relations  of  the 
hard  and  soft  parts  with  each  other,  it  Iveeomes  difllcult,  if  not  impossible, 
to  indicate  a  systematized  mode  of  procedure  that  will  meet  the  technical 
requirenu'nts  of  even  a  limited  nnmber  of  these  eases. 

The  priman/  incision  should  he  of  amirle  size  to  promote  clear  observa- 
tion and  rapid,  intelligent  effort,  therefore,  when  practicable,  make  it  so  as 
to  expose  the  dislocated  end  of  the  l>onc,  the  cotyloid  cavity  and  the  estab- 
lished restraining  influenees — i.  e.,  the  capsule,  the  muscles  inserted  into  the 
trochanter  major,  and  nature's  contributions  to  repair,  now  exercising  obsti- 
nate restraint  Barkers  anterior  incision  (page  428)  affords  prornpt, 
easy,  and  free  exposure  of  the  anterior  aspects  of  the  joint,  and  may  answer 
admirably  in  early  and  simple  eases  and  in  tlie  old  dislocations  witti  limited 
structural  changes  and  comparatively  free  movement,  and  those  with  limited 
dorsal  or  with  anterior  rlisplacement  In  instances  of  immoliility  with  the 
head  of  the  hone  well  back  on  the  dorsum  or  in  the  sciatic  notch,  especially 
when  of  long  standing  and  attended  with  marked  secondary  changes,  the 
extreme  straight  or  curved  incisions  will  likely  afford  a  bettc^r  opportunity 
of  observing  the  object.  However,  in  any  instance  the  head  of  the  bone 
nuiBt  be  freely  exposed  and  isolated,  the  route  to  the  acetabulum  made 
clear,  and  when,  on  manipulation  to  secure  return,  obstacles  are  met,  they 
should  be  overcome  by  division  of  capsule,  tendon  and  ligament,  by  perios- 
ttal  separation  of  muscular  insertions,  and  by  the  removal  of  new^  prod- 
ucts; patient  and  painstaking  efforts  of  a  thoroughly  aseptic  character  are 
essential  to  primary  success  and  to  security  of  the  patient,  and  to  the  use- 
fulness of  lindr. 

Strong,  straight  and  curverl  scissors,  scalpels,  periostotoraes,  rugines, 
strong  hooks  (Fig.  375),  and  tapes  to  raise  the  bone  in  place  are  re- 
quired; when  restored,  the  sound  tissues  should  be  repaired  by  sewing  fast 
in  place  the  muscular  insertions  and  providing  temporary  drainage.  The 
patient  should  be  confined  in  bed,  and  the  limb  immobilized  until  healing 
is  effected,  when  tbe  use  of  crutches  with  employment  of  passive  motion 
are  instituted. 

If  the  head  cannot  be  restored,  then  excision  or  osteotomy  should  be 
done,  and  the  patient  treated  accordiugly.  Usually  excision  has  been  prac- 
tieed.    It  may  be  deemed  wiser  to  take  no  active  measure  whatever. 

The   Results. — This  metbod   has  been   practiced   30   times,  of   which 
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number  11  were  redneofL  Of  the  19  failures,  in  18  excision  was  performed, 
and  in  nne  ostootomy.  Of  the  11  sueco^-^fully  n'duci'dj  8  were  func- 
tionally good,  1  tiled  of  gep^is,  1  was  follovvcLl  by  necrosis  of  the  head,  and  1 
bv  return. 

Excision  of  the  coccyx  is  ofteotiiucs  done,  tliough  sonu*tinies  ineffet*tu- 
ally,  for  the  rt4ief  of  f(n't  ygodynia.  The  operation  exposes  the  patient  to  no 
danger  and  ean  but  remove  a  eoniparatively  useless  appendage. 

The  OperaiiotL — Plaee  the  patient  on  the  side  and  ex])ose  tlie  l»one  by  a 
straight  incision  in  the  middle  of  its  long  axis;  isolate  the  bone  carefully 
and  remove  it  with  bone  forceps. 

OSTEOTOMY. 

In  the  lihenil  aeeeptation  of  tlie  term,  osteotomy  may  he  detined  ajs  a 
section  of  bone. 


Fig.  450^^1  ristnunents  enijiloycU  in  osteotomy,  a,  Scrtl|>eL  b,  c,  d.  Chisels.  €»  Mallet. 
f^g,  h.  (»sttMitomes.  i\  k.  Retract^irs,  //m,  S|irjn|i<'s  wet  with  a  solution  of  carbolic 
acid  U>  bold  i>vt<r  iricisions. 

In  a  limited  spiise,  however,  ft  is  applied  to  the  divisions  of  hone  that  iin* 
made  fur  the  relief  of  deformities  dt'iK-ndent  on  anehyloijis,  riekt'ts,  badly 
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united  fractures,  etc.  The  hone  may  be  diviiit'il  either  through  a  free  or  an 
tibridffed  incision  of  tlie  soft  jmrts?.  In  the  lonnt^r,  a  liberal  ineisioii  of  the 
1^0 ft  parts  iji  made  down  upon  the  bone,  and  it  is  therefore  called  tlie  open 
method.     If  th*^  opening  in  the  soft  parts  be  of  only  sufficient  siiie  to  admit 


Pig,  45L— Langenbeck's  saw* 


the  entrance  of  the  instrument,  thereby  preventing  observation  of  the  act,  it 
is  denominat4:'d  the  abridged  or  subcuianeous  met  hod.  If  the  bone  hv  divided 
directly  through,  in  either  an  obli(|ue  or  transveri^e  direction*  at  one  situa- 
tion only,  the  act  is  denominated  it  near  ostcotomij,  and  is  UBually  of  the 
abridged  or  subcutaneous  variety.     When,  however,  a  wedge-shaped  piece 


Fig.  4 52.^^ Adams's  saw. 


is  removed,  the  procedure  is  called  cuneiform  osteotomy,  and  is  practiced 
through  a  free  incision. 

The  insiruments  employed  in  osteotomy  consist  of  e.^peeially  desiigned 
saws,  chisi^ls,  osteotomes,  mallets,  Idiint  hooks,  and  sand  pillows  (Fig.  450)» 

Variously  formed  saws  are  employed,  named  usually  for  the  one  who 
designed  them,  as  Langenbeck's  (Fig.  451}  and  Adams's  saws  (Fig.  452), 


RfWi-f t-Hii i i<^t vfi li^SSBt  ^ 


Fio,  453.— Shrady's  bone  saw. 

The  Ijlades  are  short  and  strong,  a  quarter  of  an  inch  in  wiilth  aud  an  inch 
anrl  a  half  iti  Icugtln  coiineclr<l  to  the  handle  by  a  strong  shank  thn^*  iuches 
long.  The  deviations  from  these  varieties  are  to  meet  special  indications 
rather  than  to  limit  the  use  of  the  instruments. 
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The  objeotions  to  the  use  of  the  saw  not  only  relate  to  the  danger  of 

kc'LTatiiig  the  contiguous  tissue,  hut  more  forcibly  to  the  retention  in  the 
wound  of  tlie  l>one  dust  which,  failing  to  be  ahssorbecl,  h  apt  to  Ihj  followeil 
by  suppuration ;  therefore  the  osteotome  and  chisel  are  better  than  tlie  saw. 
The  saw  devised  by  Dr.  George  F.  Shrady,  of  this  city,  is  a  good  instrument, 
and  is  described  by  himself  as  follows; 

"  (Fig-  453.)  The  instruiuent  consists  of  a  staff  with  a  handle  and  blunt 
extremity.  A  portion  of  tliis  shaft  at  a  short  distance  from  the  extremity  is 
flattened,  one  edge  (B)  being  made  into  a  knife  blade,  and  the  other  (C) 
being  provided  with  saw  teeth.  When  in  position  (3)  either  the  saw  (C)  or 
the  knife  edge  of  the  shaft,  according  to  the  way  the  latter  is  turned,  corre- 
sponds with  the  opening  of  the  cannula.  The  saw  or  knife  can  then  be 
worked  to  and  fro  within  the  cannula  by  a  pistonlike  movement,  the  cannula 
lieing  steadied  by  grasping  the  Jhmge  or  handle  (/>)  (Fig.  451)  at  its  base.  If 
it  be  necessary  to  work  the  instrument  as  an  ordinary  bhmt-pointt»d  sheathed 
saw  or  knife,  the  shaft  can  be  iLxed  in  the  cannula  and  made  into  one  piece 
by  a  thumbscrew  in  the  handle.  The  portion  of  the  cannula  at  the  hack  of 
the  ofiening  is  made  extra  strong,  and  is  of  the  same  thickness  as  the  blade. 


Pig.  454 — Sbrudy's  improvt^d  boau  ,s»\v. 


so  that  in  sawing  there  is  no  stoppage  of  the  passage  of  the  instrument 
til  rough  any  thickness  of  the  bone.  The  soft  jmrts  are  protected  from  in- 
jury, no  matter  which  way  the  instrument  may  be  worked.  The  saw  blade 
is  blunt  at  its  extremity,  and  is  guarded  on  all  sides  except  in  its  limited 
cutting  sarface.  The  same  may  be  said  of  the  knife.  The  working  of  the 
'm^^  to  and  fro  in  the  cannula  is  stiflicient  in  sweep  to  insure  the  division  of 
any  bone  having  a  diameter  leaa  than  the  cutting  edge.  Still,  as  this  pro- 
cess is  much  slower  than  when  the  saw  is  used  in  the  ordinary  way,  it  is 
perhaps  better  to  restrict  its  employment  to  operations  on  tlie  smaller  bones, 
to  cramped  localities,  and  to  situations  where  there  is  special  danger  of 
wounding  some  neighboring  vessels.  All  that  Is  necessary  in  using  this  saw 
is  to  thrust  the  trocar  and  cannula  into  the  limb,  the  fenestrum  of  the  cannula 
being  alongside  of  the  bone  upon  which  the  operation  is  to  be  performed. 
The  trocar  is  then  withdrawn,  the  sta^  introduced  in  its  place  and  worked 
as  already  described." 

The  chisel  resembles  the  carpenter's  chisel  in  form,  but  differs  from  it  in 
quality  ;  it  has  two  parallel  margins  extending  to  its  cutting  edge,  which  is 
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beveled  on  one  side.  The  base  of  the  bevel  should  be  an  eighth  of  an  inch 
in  thickness;  if  thicker  than  this  it  may  splinter  the  bone.  The  width 
varies  according  to  the  size  of  the  bone  to  be  divided — ^half  an  inch  being 
suitable  in  the  majority  of  cases.  For  narrow  bones,  a  quarter  of  an  inch  in 
width  is  better  (Fig.  450,  6,  c,  d).  The  width  should  be  less  than  that  of  the 
bone  to  be  operated  upon. 

The  teniper  given  to  the  tools  of  the  hardwood  or  ivory  turner  is  best 
suited  for  the  purpose  of  this  instrument,  and  its  efficacy  should  be  tested 
upon  the  thigh  bone  of  an  ox  or  a  like  animal  before  being  used  for  its 
special  purpose. 

The  chisel  should  be  sharp,  and  leave  a  smoothly  cut  surface.  This 
instrument  is  employed  only  to  remove  a  wedge-shaped  piece  from  the  bone, 
since  the  shape  of  its  cutting  extremity  will,  like  that  of  the  carpenter's 
chisel,  cause  it  to  go  awry  if  a  straight  section  be  attempted. 

The  Osteotome, — The  osteotome  is  beveled  at  the  end  on  both  sides, 
resembling,  therefore,  a  slender  wedge,  with  the  handle  and  the  blade  con- 
tinuous and  of  the  same  material.  One  border  of  the  blade  should  be 
delicately  marked  in  inches  or  otherwise,  to  determine  the  depth  of  the 
wound.  The  edge  should  be  sharp  enough  to  cut  a  finger  nail,  and  the 
temper  of  a  character  to  withstand  the  strain  required.  The  strength  of 
this  instrument  can  be  tested  the  same  as  in  the  preceding  instance.  Osteo- 
tomes vary  in  thickness  in  order  that  a  section  begun  by  one  of  a  given 
thickness  may  be  continued  on  its  withdrawal  by  the  substitution  of  another 
of  a  lesser  thickness.  The  tops  of  the  osteotome  and  chisel  should  each 
have  a  round  head  against  which  the  thumb  is  pressed  to  steady  the  instru- 
ment (Fig.  450,  /,  g,  h). 

The  mallet  is  made  of  hard  wood,  or  rawhide  constructed  for  the  pur- 
pose ;  or  an  extemporized  one  may  be  employed  (Fig.  450,  e). 

The  scalpel  is  a  long  one  with  a  sharp  point  suitable  for  penetrating 
at  once  to  the  bone  (Fig.  450,  a).  Blunt  hooks  are  employed  to  draw  the 
edges  of  the  incision  apart  without  force  (t,  k). 

The  Sand  Pillow. — The  dimensions  of  the  sand  pillow  are  usually  about 
twelve  inches  by  eighteen,  made  of  stout  cloth,  and  filled  with  sufficient  fine 
sand  to  permit  the  contents  to  be  moved  from  one  part  of  the  bag  to  another 
without  leaving  any  portion  empty.  It  should  be  dampened  before  use, 
covered  with  a  carbolized  cloth,  and  the  limb  laid  upon  or  rather  imbedded  in 
it.  It  forms  an  efficient  support,  and  prevents  the  impulse  of  the  blow  from 
causing  injury  to  the  soft  parts. 

The  Comments. — The  opening  in  the  soft  parts  leading  down  to  the 
point  of  proposed  section  should  be  limited  in  extent  and  so  located  as  to 
avoid  the  division  of  important  structures  or  injury  to  a  joint.  It  should 
be  made  when  practicable  in  the  long  axis  of  the  fibers  of  the  muscle 
through  which  it  passes  down  to,  but  not  through,  the  periosteum.  The 
blade  of  the  scalpel  should  remain  in  the  incision  till  muscular  contraction 
ceases,  and  then  the  chisel,  osteotome,  or  saw  is  passed  into  the  wound  by  the 
side  of  the  blade  acting  as  a  guide,  after  which  the  knife  is  withdrawn. 

It  is  better  that  the  wound  be  large  enough  to  admit  the  finger,  or  even 
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to  permit  intspwiioii  of  the  bone,  tliaii  that  the  tissue's  aroim<1  a  small  iii- 
cision  Ixj  treated  with  violence  in  introducing  the  chisel  or  oj^teotome. 

If  chipfcft  of  lione  are  to  be  removed,  a  larger  incision  is  required  than  if  a 
simple  section  be  intended.  The  patient  should  in  all  instancies  be  anipsthe- 
tized,  and  if  advij^able  the  limb  rendered  bloodless  by  the  elastic  bandage. 
However,  the  wound  should  not  be  final ly  closed  until  the  surgeon  is  assured 
that  uo  significant  degree  of  haemorrhage  is  liablL*  Ut  take  place.  Tn  all  re- 
gpeets  the  ojuration  must  Ijl*  performed  witli  autise]»tic  care. 

When  the  blow  is  delivered,  the  osteotome  or  ehieel  should  be  firnjly 
grasped  and  steadied  by  t!ie  lower  Ivorder  of  the  hand  placed  in  contact  with 
the  soft  paris  (Fig.  455).  If  either  instrument  be  Ik  hi  looprly,  or  be  applied 
to  the  bono  indifTerently,  the  blow  of  the  rnnllel  will  be  both  futile  and  dan- 
gerous. Tlie  edge  of  the  osteotome  should  not  !ie  so  pointed  or  placed  as  to 
endanger  important  structures  by  a  direct  or  deflected  curve  in  the  course  of 
the  instrument.  Tlie  first  blows  should  be  lighter  than  the  succeeding  ones  so 
that  the  edge  of  the  instrument  may  be 
first  safely  fixed  in  the  bone.  If  the 
osteotome  be  removed,  it  should  he  re- 
placed in  the  original  track  for  obvious 
reasons.  If  the  instrument  be  fixed 
in  the  bone,  it  should  be  loosened  by 
careful  rocking  in  the  direction  of 
the  long  axis  of  the  cutting  edge,  and 
not  the  short,  as  by  the  latter  move- 
ment the  edge  is  liable  to  be  nicked  and 
broken.  The  greater  liability  of  the 
laceration  of  the  soft  parts,  and  of  the 
entrance  of  air  into  the  wound  and  the 
deposit  of  bone  dust  in  it,  are  valid 
objections  to  the  use  of  t!ie  saw  as  com- 
]>arid  with  tluit  of  flic  ostcotnuK-. 

SuboiitajieoES  DivisioE  of  the  Neck  of  the  Femur.— Sulwutaneous  divi- 
sion of  the  anatoituial  neck  of  the  IVmur  is  practiced  to  remedy  faulty 
position  of  the  thigh  incident  to  anchylosis  following  hip  disease,  etc. 
The  division  can  be  made  with  the  saw  or  osteotome^ 

The  Dhmon  wiih  the  Saw  (Adanis),— Place  the  patient  u}>on  the  sound 
side,  with  tlie  bone  to  be  treat<Kl  uppermost.  Tiocate  the  upper  Ijorder  of 
the  trochanter  with  the  linger.  Introduce  about  an  inch  alcove  the  top  of 
the  center  of  the  great  trochanter,  on  the  flat  and  at  a  right  angle  witli  the 
neck,  a  long  scalpel  or  tenotome  straight  down  to  the  neck  of  the  femnr; 
divide  the  muscles  and  o|K^n  the  capsule  freely  on  the  anterior  and  upper 
surface  so  as  to  fKTmit  the  easy  entrance  of  the  saw,  which  is  passed  by  the 
side  and  along  the  track  of  the  knife  down  to  the  anterior  surface  of  the 
neck,  which  is  then  shwimI  transversely  throngh  (Vlfi.  45fi)  from  before  back* 
ward  sutTiciently  to  be  easily  lirokm.  Tlu*  linih  is  th<'Ti  plaeed  in  the  proper 
position,  tlu*  wound  irrigated  to  retrder  it  ase]dic  and  to  wash  out  the  hone 
doBt;  hipmorrhago  is  checked,  a  small  drainage  tu1>e  introduced,  the  remain- 


Fio.  455. — Method  of  holdittg  osteotome. 
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ing  portion  of  the  incision  closed,  the  whole  area  enveloped  in  antiseptic 
d resBings,  and  tho  limb  placed  in  tin  immovable  iippHruti is.  The  tendinous 
contractions  that  may  prevent  the  limb  from  being  properly  corrected  should 
be  divided  subcutaneously. 

The  Remarks, — This  method  of  practice  is  best  suited  to  those  cases  in 
which  the  neck  of  the  femnr  has  undergone  no  especial  change.  If  this 
portion  of  the  bone  have  been  shortciietl,  thickeued,  or  eburnated,  or  be  sur- 
rounded '.vith  indurated  tissue,  or  the  head  of  the  bone  be  displaced,  the  use 
of  the  saw  is  contraindicated,  and  the  osteotome  should  be  employed  instead. 
Aside  from  these  fact^,  the  deposit  in  the  wound  of  bone  dust  and  the 
probable  bruising  of  the  tissues  with  the  end  of  the  saw  are  regarded  as 
objectionable  features. 

The  IiesuHs.—This  operation  has  been  successful  in  thirty-one  out  of 
thirty-four  cases. 

The  Division  wiik  the  Osteotovie, — Place  the  patient  on  the  sound  side, 
expose  the  upper  border  of  the  neck  of  the  femur  to  the  osteotome  through 
an  incision  extending  upward  from  the  upper  border 
of  tlie  great  troclianter  three  quarters  of  an  inch. 
Introduce  the  osteotome  before  removal  of  the  knife ; 
turn  it  80  as  to  divide  the  neck  in  the  direction  of 
the  short  diameter.  A  few  sharp  blows  with  the 
mallet  will  permit  restoration  of  the  limb  with  fracture 
of  the  undivided  portion  of  bone. 

The  Jiemarks. — Special  care  must  be  exercised  in 
the  use  of  the  osteotome,  and  in  the  handling  of  the 
limb  during  the  U8e%  so  as  not  to  cause  fragments  of 
bone  to  be  loosened  or  pushed  into  the  soft  tissues 
by  the  advancing  end  of  the  instrument  or  by  in- 
cantious  movement  of  the  fragments.  The  instru- 
ment should  be  so  held  and  the  blow  so  directed  as 
to  limit  the  effect  to  the  bone  alone. 
Maunder  J  Billroth^  and  others  have  used  the  chisel  for  forcible  fracture 
with  good  results. 

Division  of  the  Neek  of  the  Fevmr  ;  Fnrmation  of  False  Joint  (Volk- 
mann). — While  false  joints  are  often  fickle,  and  in  many  instances  afford 
no  great  advantages  over  those  gained  by  an  iticreased  compensatory  move- 
ment of  the  spine,  still  by  this  operation  good  results  are  reported  to  have 
been  so  common  as  to  merit  a  more  frequent  trial  of  the  method. 

The  Operation,— ^InkB  an  incision  along  the  posterior  border  of  the  great 
trochanter  four  or  five  lines  in  length  down  to  the  bone>  Tlie  femur  is  tlien 
cut  through  about  an  inch  below  the  great  trochanter  witli  a  chisel,  the  wall 
of  the  cervix  femoris  broken,  and  the  upper  portion  of  the  bone  removed, 
The  thigh  is  then  adducted  to  make  the  upper  end  of  the  distal  frag- 
ment of  the  femur  more  accessible,  then  the  latter  is  cut  across  and  rounded 
off  to  fit  the  new  socket  made  by  chiseling  out  the  head  of  the  femnr  and 
increasing  tite  area  of  the  acetabulum  by  the  same  process,  being  careful  not 
to  o|>en  into  the  pelvic  cavity.     The  upper  end  of  the  femur  is  placed  in 


Fig.  4r*6.— Sawing  neck 
of  (emur. 
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Fro.  457. — Sabre's  UnM 
of  sect  ton. 


the  newly  formed  eavity^  and  extentiion  \a  applied  to  the  limh  to  keep  the 

cut  surfaces  sufficiently  s^?parate(l  to  prevent  hony  union.     Early  passive 

motion  should  !m  made. 

The  ResnILs, — ^Volkniaun  has  performed  this  operation  several  times, 

obtaining  useful  limbs  in  each  instance. 

The  Divmon   %  Inier-irochanteric   Osimiomy   (Sayre^s   modification 

of  Barton). -^This  operation  consists  in  exposing  the  anterior,  outer,  and 

posterior  surfaces  of  the  femur  through  an  incision 

about  six  inches  in  length,  beginning  just  al>ove  the 

tip  of  the  trochanter  major,  and  carried  longitudi- 
nally through  the  center  of  its  outer  surface.     A 

short,  transverse  incision  is  tlien  Joined  to  the  center 

of  the  posterior  lip  of  the  first;  the  respective  sur- 
faces of  the  bone  are  then  exposed  with  an  elevator, 

until  the  trochanter  minor  can  be  felt,  when  a  chain 

saw  is  passed  around  the  bone  immediately  above  this 

process.     The  first  or  curved  seciwn  (Fig.  457)  is 

made  by  first  sawing  upward  and  outward,  until  the 

bone  is  half  severed,  then  changing  the  direction  to 

downward  and  outward,  and  completing  the  section. 
The  Mcond  or  straight  sfction  is  made  by  sawing 

directly  through  the  upper  endof  the  lower  fragment  in  its  transverse  ax  is80  as 

to  ex8c»ct  a  piece  of  bone  an  eighth  of  an  inch  thick  at  the  outer  and  inner  bor- 
ders, and  three  quarters  of  an  inch  at  its  central  part. 
The  upper  end  of  the  lower  fragment  is  then 
rounded  to  iSt  the  concavity  above.  The  limb  is 
straightened  and  the  wound  treated  like  a  compound 
fracture. 

The  Results. — The  removal  of  a  disk  of  bone  in 
this  situation  has  been  quite  frequently  practiced,  but 
with  inditferent  success.  Out  of  the  seventeen  cases 
reported,  seven  died. 

Volkrnann^s  Modification, — The  modification  in- 
troduced by  Volkmann  in  1873  consists  in  making  an 
incieiion  along  the  posterior  border  of  the  great  tro- 
chanter and  upper  portion  of  the  shaft  of  the  femur 
about  three  inches  in  lenofth,  nnd  removing  the  peri- 
osteum from  two  thirds  of  its  circumference  at  the 
lower  part  of  the  incision,  when  with  chisels  and 
gouges  a  wedge-shaped  piece  is  tjtken  from  just  below 

the  great  trochanter  (Fig.    158),  and  the  bone  broken,  straightened,  and 

placed  in  pmper  position  until  union  takes  place. 

The  Eesults, — Of  the  twelve  operations  thus  performed,  all  recovered. 
The  Division  of  the  Shaft  helow  both  Trochanters  (Gant). — This  method 

of  procedure  is  performtMl  in  the  following  manner: 

T'he  OperaiiotK — Make  a  longitudinal  incision  down  to  the  bone  on  the 

outer  aspect  of  the  femur  corresponding  to  the  situation  of  the  leaser 


Fia.  450.— Volkm urines 
Bectioii. 
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trochanter.  Throiigli  this  opening  introduce  the  osteotome  down  to  the 
l>one  and  divide  llii'  bune  tmnsverjsely  juet  below  the  lesser  troclmnter  (Fig. 
45G,  a). 

The  Remarks, — The  ease  of  approiich  to  the  bone,  the  comparative  sim- 
plicity of  the  division,  and  the  uniformly  favorable  outcome  thus  far  secured, 
bespeak  the  adoption  of  thia  method  when  practicable,  instea^l  of  either  of 
the  more  complicated  and  less  favorable  ones  already  stated, 

A  fier- treatment, —In  all  instances  of  division  of  the  neck  of  the  femur 
thorough  drainage  and  aseptic  cleanliness  should  be  practiced.  If  a  false  joint 
be  the  desideratum,  extension  and  passive  motion  should  be  matle  to  prevent 
bony  union.  The  latter  is  begun  as  soon  as  the  wound  is  well  healed,  and 
the  former  is  continued  while  the  patient  is  in  bed,  and  even  later  if  need 
be,  by  special  apparatus*  If  bony  union  be  unobjectionable,  the  limb  is 
treated  by  immobilization  apparatus,  the  same  as  for  fracture.  The  choice 
of  operation  will  be  governed  largely,  indeed,  by  the  nature  of  the  desired 
outcome — mobility  or  immobility  at  the  neat  of  division, 

CoEgenital  Displacement  at  the  Hip  (Iloffa's  operation).— -Place  the 
patient  on  the  sound  side  ;  flex  the  thigh  to  an  angle  of  forty-five  degrees, 
make  an  incision  three  or  four  inches  in  length  in  the  long  axis  of  the  great 
trochanter,  upward  and  backward  toward  the  posterior  superior  spinous 
process  of  the  ilium  through  the  tissues,  down  to  the  bone.  Remove  the 
periosteum  and  muscular  attachments  from  tlje  great  trochanter  with  a  peri- 
osteotome;  cutaway  the  capsular  ligament  if  it  oppose  reduction;  enlarge 
the  acetabulum  with  bone  scoops  j  reduce  the  displacement  by  manipulation, 
stretching  or  dividing  muscular  structure  opposing  reduction ;  drain  the 
wound,  dress  antiseptieatly,  abduct  and  extend  the  tldgh,  and  confine  the 
limb  with  a  plaster-of- Paris  spica  until  the  wound  is  healed. 

77te  Rmmrks.—lu  children  under  six  years  of  age  the  muscles  can  usu- 
ally be  stretched  sufficiently  to  bring  the  limb  into  proper  position  for 
conBnement  during  healing.  In  those  of  six  and  upward  stretching  rarely 
avails,  ^nd  subcutiuieous  division  of  the  muscles  attached  to  the  tuber  ischii 
and  of  the  adductor  muscles  is  practiced,  together  with  open  division  of  the 
fascia  lata  and  of  the  soft  parts  attached  to  the  anterior  superior  spine  of 
the  ilium,  as  the  need  for  such  divisions  is  demonstrated  by  putting  the  tissues 
successively  on  the  stretch.  The  hgamentum  teres,  the  cartilages,  the  fatty 
and  a  good  portion  of  the  cancellous  tissue  of  the  acetabulum  should  be  re- 
moved, disturbing  as  little  as  possible  the  margins  of  the  cavity. 

The  After-treatment, — If  the  acetabulum  be  shallow,  the  head  of  the 
bone  should  be  held  in  place  with  extension  or  by  means  of  a  padded  strap 
buckled  around  tlie  pelvis  and  over  the  trochanters.  If  the  acetabulum  be 
deep  enough  the  head  will  remain  in  position  without  mechanical  aid. 

Hoffa  advises  tluit  the  hmb  be  at  first  moderately  inverted,  abducted  and 
extended,  then  after  a  few  weeks  brought  into  the  normal  position.  The  first 
fixation  dressing  is  retained  iu  place  three  or  four  weeks  if  practicable.  For 
weeks  and  perhaps  months  afterward  the  patient  should  not  stand  or  walk 
without  the  stipport  of  an  apparatus  directed  to  maintaining  the  length  of 
the  limb  while  permitting  motinn  at  the  hip  joint. 
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The  ResiiUs. — HofTa  nportg  112  opt' rations  on  S2  patients.  Anchylosis 
of  the  hip  followod  in  J*  and  ri'hirn  of  the  cliBplaceincnt  m  11  cn^ea.  Death 
followed  in  3  cases:  in  2  from  the  etTects  of  shock;  in  1  from  iodoform  poi- 
soning. 

Lorenz's  Modification  of  Iloffa's  Operation, — Place  the  patient  on  the 
hack,  with  the  lirah  abducted  and  rotated  outward.  Make  an  incision  from 
a  point  two  inches  beneath  the  anterior  siiptrior  spinous  process  of  the 
ilium,  going  oblicjnely  downward  and  outwani  tlirough  the  tensor  vaginae 
femoria  inuscle  and  the  anterior  fihcrs  of  the  gluteus  medius  nius4.'le  and 
the  fascia  lata,  crossing  the  trochanter  at  about  the  middle  of  the  cJtternal 
surface  and  extending  to  a  point  just  below  the  long  axis  of  the  femur; 
draw  apart  with  broad,  strong  retractort*  the  liordcrs  of  the  tensor  vaginae 
femoris  and  gluteus  nit»dius  muscles,  find  the  rectus  fenioris  muscle  and 
locate  its  reflecited  tendon  at  the  point  of  insertion  into  the  bone  just  above 
the  acetabulum;  uncover  the  capsular  ligament  and  incise  it  longitudinally 
so  as  to  expose  the  liead  and  m^ck  of  the  hone ;  cause  tht-  assistant  to  flex  the 
thigh  to  a  right  angle  with  the  body,  and  free  the  insertions  of  the  capsular 
ligament  from  the  anterior  and  posterior  vSurfaces  of  the  hone  so  that  the 
finger  can  lie  passed  completely  around  its  neck ;  tlirow  the  head  of  the  hone 
outward;  divide  the  ligament uni  teres  if  present,  and  turn  the  hone  aside, 
thus  exposing  to  view  the  underlying  capsule  and  the  acetabulum ;  deei)eii 
the  acetabulum  with  a  curette,  preserving  as  much  as  practicable  its  bony  rim. 

The  Remarks. — If  the  head  of  the  bone  \w  eonieah  a  portion  should  be 
removed,  preserving,  however,  as  miieb  as  is  possible  of  its  articular  carti- 
lage to  obviate  the  anchylosis  that  is  liable  to  follow  the  removal  of  cartilage 
in  deepening  the  acetabulum.  The  finding  of  the  socket  is  sometimes  ditfi- 
cult,  on  account  of  the  jiresence  of  fibrous  tissue  and  of  the  overlying  adher- 
ent portion  of  the  capsule.  Portions  of  tissue  thai  prevent  reduction  of  the 
head  and  of  its  retention  in  place  with  the  limb  abductt^d  or  in  a  straight 
position  should  l>e  severed.  A  short  neck  of  the  bone,  contraction  of  the 
adductor  nmsclcs,  or  a  narrow  acetabulum  may  further  |)nn'eni  reduction 
or  proper  retention  in  place.  Wlu^n  redui-tion  attends  jidduction  of  the 
limb,  forcible  abduction  may  he  employed  to  stretch  the  tisBues  hindering 
the  proper  placement  of  thc^  limb  in  the  nor  null  position.  Brad  ford  in  some 
instances  divided  the  Y-ligament  to  eifivt  a  prop^T  reduction.  After  sat- 
isfactory reduction  the  divided  tissues  may  be  united  with  buried  catgut 
sutures,  and  the  wound  carcfidly  drained,  or  it  may  be  packed  with  gauze 
at  the  outset,  as  circumstances  demand.  Prior  to  operation  in  any  method 
the  restmining  tissues  should  be  stretched  for  some  time  with  the  limbs 
in  an  abducted  position  by  weight  and  pulley.  Objeetionable  internal 
or  external  rotation  of  the  limb  after  recovery  can  be  remedied  by  divisioD 
of  the  femur  btdow  the  trrx'hanter,  followed  by  rectification  of  the  deform- 
ity and  the  application  of  the  ph\ster-of-Paris  spica  until  union  ensues. 
Lorenz  himself  no  longer  practices  this  method. 

The  RfsuUs.—ljonmz  reports  excellent  results  in  a  series  of  100  cases. 
Two  ca&cs  were  followed  by  slight  fibrous  anchylosis,  and  one  by  suppuration 
and  complete  anchylosis.  Schauz  reports  135  cases  operated  on  by  twenty-one 
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different  operators.  Death  occurred  from  operation  in  7  and  from  compliciv- 
tiona  in  4  cas^s.  Eight  were  not  satisfactory,  6  perfectly  so,  and  109  were  ex- 
oollent  resnlts.  If  ii  riul i meu tary  acetabulum  be  not  present,  Ogston  advised 
that  an  opening  be  chiseled  through  the  ilium  and  the  head  of  the  bone 
adjusted  tu  it. 

The  results  in  these  operations  appear  to  be  excellent  when  measured  by 
the  depth  of  the  inherent  difficulties  to  which  they  are  addressed.  The  na- 
ture of  the  inllietion  necessarily  renders  infrequent  perfect  cure.  Lorenz'a 
method  may  be  regarded  as  the  simplest  and  least  dangerous  of  the  effective 
operative  procedures. 

Bony  Anchylosis  of  the  Knee  Joint.^ — Bony  anchylosis  of  the  knee  joint 
may  be  associated  with  flexion,  or  with  internal  or  external  deflection  of  the 
leg.  In  either  instance  the  deformity  can  be  practically  overcome,  and  the 
usefulness  of  the  limb  enhanced  by  supracondyloid  osteotomy  of  either  the 
linear  or  cuneiform  variety.  The  anatomical  points  bearing  on  the  operation 
are  in  all  respects  similar  to  those  relating  to  correction  of  genu  valgum. 
And,  too,  the  methods  of  procedure  in  cases  of  deflexion  present  no  substan- 
tial differences  from  those  employed  in  the  opcmtion  for  that  deformity. 

The  Opemiiou  by  Linear  Osteotomy.' — When  performed  from  the  outer 
aspect,  make  a  longitudinal  incision  down  upon  the  bone  at  the  outer  border 
of  the  rectus  tendon,  one  finger's  breadth  above  the  upper  portion  of  the 
onter  condyle,  sufficient  to  admit  the  osteotome.  The  osteotome  is  intro- 
duced and  turned  so  that  its  cutting  surface  corresponds  to  the  transverse 
axis  of  the  bone  at  the  point  to  be  divided ;  with  the  limb  resting  upon  the 
sand  bag  the  anterior  two  thirds  of  the  femur  is  divided  and  the  posterior 
third  broken  or  bent.  If  performed  from  the  inner  aspect,  the  incision  is  mmie 
half  an  inch  in  front  of  and  parallel  with  tlie  anterior  border  of  the  tendon  of 
the  adductor  magnus,  beginning  one  inch  above  its  insertion.  The  remaining 
steps  of  the  operation  are  similar  to  the  preceding.  It  may  be  necessary  to 
supplement  the  section  of  the  femur  with  that  of  the  tibia,  in  order  to  suf- 
ficiently correct  the  deformity.  Tfiis  is  done  by  making  an  incision  through 
the  skin  over  the  tibial  crest,  just  below  the  tuberosity.  Through  this  open- 
ings the  subcutaneous  and  posterior  surfaces  of  the  tibia  are  divided  suf- 
ficiently to  permit  of  a  fracture  of  the  bone  and  the  consequent  correction 
of  the  deformity.  The  fibula,  owing  to  its  mobile  association  with  the  tibia, 
does  not  require  division  at  this  situation.  It  is  often  necessary,  however,  to 
cut  the  iiamstring  tendons  before  the  deformity  can  be  properly  corrected. 

The  Operation  by  Onntiform  Osteotomy. — Although  this  variety  of  oste- 
otomy may  be  applied  to  deflected  curves,  the  linear  is  much  the  better,  and 
the  cuneiform  method  should  be  rather  employed  in  instances  of  anchylosis 
of  the  knee  with  nuirked  flexion  of  the  leg.  It  ca!J  be  employed  above 
(Barton)  or  through  the  joint.  The  latter  is  much  the  better  plan.  The 
size  of  the  piece  to  be  removed  can  readily  be  estimated  by  noting  the 
course  of  two  imaginary  lines  dropped  perpendicularly  to  the  long  axes  of 
the  tiiiia  and  feinur  respectively  (Fig.  451)).  If  these  lines  be  so  dropju^d  as 
to  join  at  the  angle  of  the  deformity,  they  will  indicate  the  minimuiu  amount 
of  bone  that  should  be  removed.  A  still  greater  saving  of  Iwne  can  be  made 
80 
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if  the  curit>iform  section  ceases  at  the  posterior  third  of  the  transvcrec 
diameter,  which  part  is  then  overcome  by  fracture  ag  the  limb  is  straight- 
ened. In  all  instances  the  lines  of  division  of  the  two  bones  must  he  made 
so  as  to  be  paraUcl  with  each  other  wiien  the  leg  is  brought  into  the  cor- 
rect position,  otlierwise  a 
new  deformity  will  be  cre- 
ated— deflection  of  the  log. 
If  the  degree  of  flexion  be  a 
nujior  one,  linear  osteotomy 
will  suffice  for  the  recti  fic4i- 


Fio,  409. — Cuneiform  incision  for  bony  anchylosis  ot 
knee  joint. 


tion. 

The  General  lie  marls, — 
Care  must  be  observed  that 
the  osteotome  does  not  in- 
vade the  popliteal  space  as 
the  vessels  and  nerves  may 
be  directly  injured  thereby, 
or  from  the  resulting  sharp 
fragments  of  hom\  In  the  case  of  fibrous  anchylosis  the  use  of  the  weight 
and  pulley  should  he  cmploytHl  to  overcome  as  much  as  possible  the  de- 
foniiity,  and  also  to  stretch  to  the  fullest  extent  tlic  opposing  soft  parts 
before  osteotomy  is  done.  In  no  instance,  either  before  or  after  operation, 
should  these  tii?sue8  be  so  stretclicd  as  to  imperil  their  integrity,  benumb 
the  limb,  or  interfere  materially  wiili  the  circulation.  Cuneiform  division 
is  practiced  here  with  the  saw,  especially  when  done  through  the  joint. 

Genu  Valgum.— The  opera- 
tioiis  for  the  relief  of  genu 
valgum  can  be  practiced  with 
comparative  impunity  in  the 
presence  of  antist^ptic  meas- 
ures and  anatoniiial  knowl- 
edge (Fig.  4r>0).  Care  should 
be  taken  to  avoid  the  popliteal 
vessc^ls,  cspet^ially  the  auasto- 
motica  magna  and  superior 
internal  articular  arteries. 

The  Anatomical  Points, — - 
The  limit  of  the  epiphyst*iil 
Junction  is  on  a  line  with  the 
tubercle  of  the  atlductor  mag- 
niis.  The  prepon<lerance  of 
the  bony  structure  here  corre- 
Bfionds  to  the  external  surface 
( Fig.  4(>1 ) .  The  synovial  mem- 
brane of  the  knee  joint  ex- 
tends upward  above  the  articular  surface  for  an  inch  or  more  with  the  limb 
extended. 


FiQ.  460. — Genu  Talgurn. 
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PiQ.  46L  —  Transverse 
set'tiuTi  near  epi- 
phjrseiiil  j unction  at 
lower  end  of  femur. 
a.  Anterior  surfuc-e. 
h  External  surface. 
<?.  Posterior  siirfjice, 
d,  Inlorofil  Burfnce. 


The  Operation  of  Osteotomy  of  Genu  Vahjum,  SupracondyJoul  (Mae- 
ewe]]). — Flex  the  Ivg  ou  the  thigh  to  ilraw  dnw]]  the  synovial  poiieh  ;  |itaee 
the  liii]lj  o]i  a  sand  pillow ;  make  a]i  incision  down  to  the  hour  through  the 
soft  parts  at  the  inner  side  of  the  linib,  heginniDg  a  finger's  iireadth  ahove  the 
insertion  of  the  tendon  of  the  addnetor  magnus  into 
the  spine  at  the  npper  portion  of  the  internal  condyle 
and  half  an  ineh  in  front  of  the  tendon,  and  carry  it 
npward  sufficiently  to  adjnit  the  osteotome;  or,  the 
lowest  limit  is  made  to  correspond  to  a  line  drauTi 
transversely  across  the  limh  in  front,  lieginning  an  ineh 
above  the  external  condyle,  which  will,  if  the  internal 
condyle  be  much  elongated,  prevent  the  osteotome  from 
being  driven  into  the  external  condyle  instead  of  above 
it  The  course  of  the  incision  (Fig.  46'3,  a)  avoid s^  as 
far  as  possible  any  interference  with  the  anastoniotiea 
magna  and  the  articular  branches.  The  osteotome 
may  l>e  applied  to  the  l)one  transversely  at  the  site 
indicated  by  the  transverse  dotted  line  (h),  and  m  directed  that  lis  course 
will  correspond  to  a  line  extending  aero&s  the  posterior  aspect  of  tlie 
femur  to  a  point  one  finger's  breadth  above  the  external  condyle.  The 
extent  of  t!ie  osseous  incision  will  depend  n|K)n  the  density  of  the  bone; 
if  the  subject  be  young,  the  hone  can  }k'  cut  through  two  thirds  of  its  diam- 
eter, and  then  be  bent  or  broken ;  if  it  be  dense,  it  will  be  necessary  tu  carry 
the  incision  to  the  outer  wall.  The  posterior  and 
inner  surfaces  of  the  bone  are  first  cut,  when,  if  neces- 
Bary,  a  thinner  chisel  is  employed  to  complete  the  oper- 
ation. When  the  bone  is  sufficiently  divided,  the  limb 
is  straightened,  all  haemorrhage  arrested,  and  the  part 
treated  as  indicated* 

Fig.  4f»3  shows  the  long  internal  condyle  of  genu 
valgum;  Fig.  464  represents  a  section  of  about  thrre 
fifths  of  the  diameter;  Fig.  465  illustrates  the  ap- 
pearance of  the  bone  w^ith  the  line  of  section  closed, 
showing  the  curvature  as  rectified.  The  prognosis  of 
this  operation,  with  reference  to  usefulness  of  the 
linth,  cure  of  the  deformity,  and  danger  to  life,  is  most 
flattering. 

The  Rf suits. — Tn  about  six  hundred  and  fifty  supra- 
condyloid  osteotomies  but  three  fatal  cases  are  reported 
that  can  be  attributed  to  the  operation :  one  each  from 
eepticfcmia,  hjemorrhage,  and  carbolic-acid  poisoning. 
All  the  patients  were  benefited,  and  many  were  en- 
abled to  take  an  active  part  in  aiTairs  from  which  they  had  been  debarred. 
The  Operation  of  Osteo-arihrotomy  for  Gentt  Vol  yum  (Ogston).— The 
operation  of  osteo-arthrotoray  consists  in  dividing  the  elongated  condyle  of 
the  femur  by  sawing  (Ogston),  or  hy  cufiing  (Eeevcs),  sufficiently  to  admit 
of  the  rectification  of  the  deformity  (Figs.  4G6  and  467). 


Fio.  462.^^Saprftfondy- 
!oid  osteotomy,  a, 
Direction  of  ineiaioti 
of  soft  parts,  b.  Line 
of  bone  seetion,  e. 
Epiphyseal  iunction. 
d.  Epiphysis. 
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The  Operation  hy  Sauiug, — Place  the  patient  in  the  dorsal  position ;  flex 
the  leg  upon  the  thigh  fully*  At  a  point  two  or  three  inches  above  the  tip 
of  the  inner  condyle  introduce  a  tcjHjtome  upon  the  Hat,  carry  it  down- 
wardj  forward,  and  outward  until  its  point  can  be  felt  anteriorly  in  the  inter- 


Fjo.  463.  Fro,  464,  Fin.  465. 

Pios.  463,  464,  465. — Macpwen*s  moth  mi 


Pio.  460.  Pig.  467. 

Plus.  46tJ,  467.— Ogston's  method. 


condyloid  space.  The  cutting  edge  is  then  tiimod  downward,  and  the  tissues 
divided  down  to  the  l>one  as  it  h  withdrawn.  A  small  Adams's  saw  is  then 
introdiieed  along  the  course  of  the  incision,  and  the  condyle  is  sawed,  from 
above  downward,  and  Ijcfore  Imckward,  through  about  three  quarters  of  its 
thickness.  If  the  liud>  lie  now  straightened,  the  remaining  portion  is  frac- 
tured and  the  deformity  is  recti jied. 

The  Result'^, — In  forty-six  operations  two  patients  have  died  of  septi- 
Cffimia.     Neither  of  the&e  methods  can  be  advised. 

The  Operaiitm  hif  Cidtififf. — By  this  method  the  elongated  condyle  is 
divided  or  loosened  with  a  chisel  or  osteotome,  the  intention  being  to  divide 
the  condyle  to  tlie  greatest  dept!i  without  opening  into  the  joint.  Even 
thougli  tlie  cut  be  made  to  meet  this  indication,  the  joint  is  no  doubt  in- 
volved (except  possibly  in  the  very  young) 
by^  the  displacenient  upward  of  the  frag- 
ment neces^ry  to  correct  the  deformity. 

Ch  ie n  e 's  M cthod  of  Os teo -a r i h  ro  to  m  y , — 
Mr.  Cliicne,  instead  of  sawing  or  cutting  off 
the  condyle,  corrected  the  deformity  by  the 
removal  of  an  oblique  trans vert^e  wedge  nf 
bone  from  tlie  body  of  the  condyle,  wbicb, 
when  pressed  upward  by  straightening  the 
lind>,  remained  attached  by  its  apex  to  the 
shaft  (Fig,  4<^S).  Not  infrequently,  liow- 
(*ver,  the  eondyh'  is  detaclied  hy  this  manipu- 
lation and   the  joiiit  opened.     The  details 

attending  this  method  are  omitted,  since  it  can  not  be  compared  favorably 
wiHi  the  niucb  simpler  and  equally  efficient  one — supracondyloid  osteotomy. 

Genii  Vannn, — Th is  deform i i}\ too, is  rel icved  liy  osteotomy.    In  o^Uotomtf 
in  these  instances  the  operative  proceedings  are  directed  to  the  outer  instead 


Pio»  4«8.— Chiene's  method. 
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of  the  inner  side  of  the  bones  of  the  leg  and  thigh.  The  procedure,  pre- 
cautions, and  treatment  are  like  those  for  genu  valgum.  The  division  of  the 
bone  through  a  small  external  opening  can  be  made  almost  indiscriminately 

in  such  as  present  this  deformity, 
always  remembering  that  thorough 
and  complete  antiseptic  precautions 
should  be  taken. 

The  results  are  most  flattering  and 
commend  this  operation  to  the  con- 
sideration and  practice  of  the  profes- 
sion. 

Genu  Vajrum  (Fig.  469)  or  Bowlegs 
may  depend  on  an  outward  curvature 
of  the  bones  of  the  leg,  wholly  or  in 
part.    In  either  instance  the  deform- 
ity of  the  leg  can  be  corrected  by  oste- 
otomy of  the  tibia.     The  tibia  and 
fibula  can  be  divided  at  any  part  of 
their  course  by  either  the  linear  or 
cuneiform  methods;  the  linear   for 
the  lesser,  and  the  cuneiform  for  the  greater,  degrees  of  deformity,  is  the 
rule.    If  the  patient  be  young  enough,  a  green-stick  fracture  of  the  fibula 
will  obviate  the  necessity  for  its  division. 

The  Operation  by  the  Linear  Method. — Cleanse  the  part  thoroughly,  apply 
the  elastic  bandage,  place  the  limb  on  the  sandbag,  and  at  the  point  of  the 


Pio.  469.-— Genu  varum. 


Pro.  470.— Linear  osteotomy:  r.   Bone  divided,     d.   Deformity  corrected.     Cuneiform 
osteotomy :  a.  Cuneiform  piece  removed,    h.  Deformity  corrected. 

greatest  curvature  make  a  longitudinal  incision  down  to  the  periosteum, 
midway  between  the  borders  of  the  subcutaneous  surface  of  the  tibia  at  the 
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point  of  proposed  division  and  of  ample  length  to  adoiit  tlie  osteotoniej  which 
is  I  hen  turned  so  as  to  divide  the  bone  transversely  sutlieiently  to  admit 
of  its  being  fractured  (Fig.  470,  c,  d).  Cut  or  bend  the  fibula,  correct  the  de- 
formity, elose  the  wound  in  the  soft  parts  with  catgut,  (lres?s  antiseptieally, 
and  confine  the  limb  in  a  temporary  dressing  mitil  all  danger  of  ha?mor- 
rhage,  inflammation,  etc*,  has  subsided,  when  it  may  be  placed  in  an  immov- 
able plaster-of-1'aris  dressing  and  retained  until  union  has  taken  place.  If 
a  double  section  is  to  be  made  at  ditferent  points,  an  antiseptic  sponge  (Fig. 
450,  /,  m)  should  he  hound  over  the  incieion  in  the  soft  parts  of  the  first 
while  the  second  operation  is  being  made.  This  affords  an  opportunity  to 
detennine  the  severity  of  the  haMuorrhage  and  the  ease  with  whieli  it  can  be 
controlled.  If  it  he  necessary  to  divide  one  bone  in  two  situations  to  correct 
a  deformity,  the  second  division  should  be  deferred  until  the  former  has 
healed,  when  it  should  be  done  at  the  remaining  point  of  greatest  convexity. 
The  Operation  by  the  Cuneiform  Mfihod.—ll  the  bones  be  much  curved, 
it  may  beconif  necessary^  in  order  that  the  deformity  be  properly  corrected, 

to  remove  a  wedgt*-shaped 
piece  (Fig,  47 (K  n,  h),  which 
is  best  acconiplisbed  with  the 
chieeL  The  base  of  the  cu- 
neiform section  corresponds 
to  the  crest  of  the  tibia  ami 
the  apex  to  the  posterior  sur- 
face, or  as  much  farther  in 
front  of  it  as  the  surgeon*s 
idea  of  fracture  versus  sta- 
tion may  suggest.  Tbe  rule 
for  the  formation  of  the 
proper  sized  section  is  indi- 
cated in  the  consideration  of 
the  treatment  of  anchylosis 
of  the  knee. 

The  Afier-ireaimmii  and 
JlrsuU$,^-\\\  osteotomies  should  be  performal  under  strict  antiseptic  pre- 
cautions, an<l  tbe  incision  of  the  soft  parts  closed  with  a  catgut  suture. 
The  limb  must  be  immovably  fixed  and  the  patient  kept  quiet;  in  fact, 
the  measures  applicable  to  a  compound  fracture  are  in  order,  since  oste- 
otomy resemlfles  that  condition  more  nearly  than  any  other. 

The  Results, — The  results  of  all  osteotomies  performed  with  antisi*ptic 
precautions  are  extremely  satisfactory^  As  yet,  I  have  no  personal  knowl- 
edge of  a  death  from  the  operation,  and  of  fourtct*n  hundred  osteotomicfi 
but  about  one  ]mt  cent  only  are  reported  to  have  died  in  const^quence  of  it. 

Hallux  Valgus, — Halhix  valgus  is  practically  limited  to  the  great  toe, 
and  is  usually  caused  by  improperly  fitteil  boots  and  shoes.  Fig.  471  (Tubby) 
represents  tlie  condition  more  grapliically  than  words  cun.  In  this  con- 
dition  tbe  first  phalanx  (anatomical)  articulates  with  tlie  outer  portion  of 
the  distal  extremity  of  its  metatarsal  bone  and  is  rotated  inward  on  its  long 


Fio.  47L^nalbtx  valgiis. 
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axis.  The  principal  portion  of  the  head  of  the  nu^tarsal  bone  projt^'ts  in- 
warf],  and  its  extn'mity  h  sunnoiinti'tl  hy  a  sensitive*  hunion.  The  indicatitm 
is  to  pi  act'  the  toe  in  its  nornifi!  axis  and  retain  it  in  that  position.  In  pro- 
nonnaxl  cases  this  can  not  be  aeeoni{ dished  without  division  at  the  least  of 
restraiTn'ng  fibrous  tissues.  If  the  deforniitv  lie  great,  little  else  than  an 
operation  on  the  bone  will  be  of  any  practical  value.  Two  methods  of  opef' 
a  lion  can  be  recom mended  : 

1,  The  removal  of  tlie  head  of  the  metatarsal  bone,  together  with  enough 
of  the  shaft  to  permit  the  great  toe  to  be  easily  replaced  and  held  in  its  normal 
axis  (Fig.  423,  a).  ViuIvt  strict  antiseptic  precautions  this  operation  results 
in  quick  recoveries  and  useful  toes. 

2,  The  deformity  can  be  corrected  by  removing  a  V-siiaped  piece  (cunei- 
form osteotomy)  from  the  inner  portion  of  the  distal  extremity  of  the  meta- 
tarsal bone,  as  near  the  head  as  possible  without  involving  the  joint  cavity. 
This,  too,  must  l>e  done  under  strict  antiseptic  precautions,  and  is  aceom- 
plislied  through  an  incision  made  along  the  inner  side  of  the  metatarsal 
bone.  The  soft  parts  are  retracted,  and  the  V-shaped  piece  of  the  bone  is 
removed  without  divi<ling  more  than  three  quarturs  the  diameter  of  the  8haft. 
The  thickness  of  the  base  of  the  triangular  piece  to  be  removed  is  estimated 
by  the  degree  of  deflection  of  the  toe  from  its  normal  position,  in  the  man- 
ner practiced  for  cuneiform  osteotomy. 

The  bone  wt^lge  can  be  removed  hy  means  of  a  saw  or  chisel  and  the  toe 
brought  into  position,  causing  fracture  of  any  undivided  portion  of  the  bone. 
Horsehair  drainage  and  immobility  under  antiseptic  dressings  will  be  fol- 
lowed by  speedy  union  and  a  satisfactory  recovery.  If  the  deformity  be  less 
marked^  then  a  simple  linear  osteotomy,  followed  by  a  rectification  and  con* 
finement,  will  secure  a  satisfactory  outcome.  The  author  has  on  three  occa- 
sions operated  on  both  toet?  simultantMimsly,  employing  excision  of  the  head 
of  the  bone  and  cuneiform  osteotomy  in  proportionate  instances.  They 
all  healed  promptly,  earli  resulting  in  a  serviceable  limb  with  no  appreciable 
difference  except  that  the  cases  treat^^d  by  osteotomy  were  followed  by  freer 
movement 

Osteotomy  for  Talipes*— The  operation  methods  devised  for  remedying 
the  deformities  of  talipes  are  quite  numerous,  and  often  as  fanciful  as  those 
directed  to  amputation  at  the  shoulder  joint  The  following  only  will  be 
considered  as  representative  of  the  series. 

Cuneifonn  ihfeoiomij  of  the  Tnrsjis  for  Talijies  Equino-varus  (Tarsec- 
tomy,  Davies-Colly).  The  Operation. — After  careful  antiseptic  preparation 
and  application  of  the  elastic  bandage,  place  the  foot  on  a  sand  bag,  with  the 
outer  border  uppermost;  make  a  straight  incision  down  to  the  bone  along 
this  border  from  the  middle  point  of  the  os  ealcis  to  the  base  of  the  fifth 
metatarsal  bone ;  make  a  second  incision  through  the  superficial  tissues  from 
the  dorsum  of  the  foot  to  the  center  of  and  at  right  angles  with  the  first  an 
inch  in  length.  Kellect  the  flaps,  draw  aside  the  tendons  and  vessels  upon 
the  dorsal  and  plantar  surfaces,  raise  the  periosteum,  and  remove  with  saw 
or  chisel  a  wedge-shaped  piece,  composed  of  adjoining  portions  of  the  oa 
ealcis  and  cuboid,  and,  if  the  case  be  severe,  the  entire  cuboid  and  even  the 
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base  of  the  fifth  metatarsal  bone.  Alter  remo?al  of  the  bone,  arrest  hwmor- 
rhage»  rectify  the  deforiuity,  unite  tlie  bortlora  of  the  woimd,  dress  untisep- 
ticiilly,  and  conliiie  the  part  in  an  immovable  posuiou  with  a  plaster-of-FariSj 
or  other  suitable  sphnt. 

The  Co7/wient8. — It  is  thought  better  that  the  second  incision  pass  into 
the  sole  of  the  foot  rather  than  onto  the  dorsum  (Tub!))).  The  primary  in- 
cision should  be  extended  downward  sufrieieiitly  to  meet  the  operative  re- 
quirements of  the  deformity^  Since  the  cause  of  the  deformity  exists  at  the 
inner  aajiect  of  the  foot,  and  the  effect  at  the  outer,  the  removal  of  the  bone 
at  the  latter  situation  can  not  be  regarded  as  rational  except  as  a  final 
expedient, 

T7te  BesiiUs. — In  about  ten  per  cent  of  the  cases  suppuration  has  oc- 
curred, followed  by  death  in  one  instiuice.  The  operatiuu  should  not  be 
pnieticed,  except  as  a  tiruil  resort,  and  then  with  certain  antiseptic  technique. 

The  Operafion  of  Linear  Ostmionuj  of  the  yeck  of  (fie  A.^iraijaJus  for 
Talipes  Equiuo-imrus  (Bradford), — This  operation  is  not  attempted  until 
after  the  beneficial  effects  of  division  of  contraeted  tissues  and  manipulation 
have  failed  to  correct  the  deformity. 

The  Operation. — After  strict  antiseptic  preparation  and  application  of 
the  elastic  bandage,  make  an  incision  through  the  soft  parts  from  the  top  of 
the  inner  malleolus  to  the  inner  border  of  the  head  of  the  first  metatarsal 
bone;  draw  apart  the  borders  of  the  opening,  adduct  the  loot  strongly,  and 
expose  the  scaphoid  boue  and  the  head  and  neck  of  the  astragalus;  intro- 
duce and  place  an  osteotome  across  the  inner  aspect  of  the  neck  of  the  as- 
tragalus and  sever  it  with  a  few  sharp  blows  of  the  mallet.  If  the  bone  be 
incompletely  severed,  the  rectification  of  the  deformity  will  cause  fracture 
of  the  remaining  portion.  Correct  the  malposition  of  the  foot,  unite  the 
borders  of  the  wound,  dress  antiseptically,  and  confine  the  part  iu  position 
until  union  occurs. 

The  Remarks. — The  line  of  section  of  the  neck  should  be  in  a  plane  such 
that  when  the  deformity  is  corrected  the  gap  at  the  site  of  section  will  b© 
of  the  smallest  possible  size.  Although  simple  in  practice  this  plan  often 
proves  inefficient. 

PMps's  Open  Incision  Method. — The  free  open  incision  method  ig  prac- 
ticed  when  the  integument  at  the  seat  of  the  defornuty  is  too  short  to  pennit 
of  reetitication  after  a  free  subcutaneous  division  of  the  constricted  tissues. 

The  Operation, — After  the  employnu^nt  of  thorough  anti8e|>tie  precau- 
tions and  the  application  of  the  elastic  bandage,  nuike  an  incision  hcginmng 
directly  in  front  of  the  inner  malleolus  and  jmss^ing  dovmward  to  the  inner 
side  of  the  neck  of  the  astragalus.  Through  this  incision  divide  respect- 
ively such  of  the  following  structures  as  offer  resistance  to  tlie  rectification 
of  the  deformity:  the  tendon  of  the  tihialis  posticus  muscle,  the  abductor 
polUcis  muscle*  flexor  hrevis  digitorum  musch',  tendons  of  long  flexor 
muscles,  the  elongations  of  the  deltoid  ligament  and  of  the  plantar  fascia, 
and  the  calcan*  0'Srnj*hoi*]  li^^nment,  avoid itrg  if  possilde  the  internal  plantar 
nerve  and  artery.  The  wound  -hould  lie  dressed  to  secure  organization  of 
blmn]  clot  (]>age  358J  if  possible,  or  treated  in  the  usual  manner  of  ojien 
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wounds.  At  once  or  a  few  days  later  the  raw  surface  may  be  covered  with 
gkin  grafts,  Phelps  advi^s  that  if  the  elastic  construction  lie  eniplo>vd  the 
dri^Si^ing  he  applied  be- 
fore its  removal,  and 
that  the  ext remit v  l)0 
filing  in  a  perpeiidkni- 
lar  position  for  from 
fonr  to  i*ix  hours  then- 
after.  The  deforjnitv 
Tmist  he  corrected  he- 
fore  a]*]>riention  of  th<' 
dressing,  an<l  he  iin- 
liujvahly  eon  fined  in 
the  rectified  position 
by  plaster  of  Puris  or 
0  the  r  a  ecep  t  a  b  1  e  m  ea  n  s . 
The  Result,s.  — 
Phelps  reports  one 
hundred  and  eixty-om' 
operations,  of  whieh 
ten   eases   were  found 


t"'n!.  472.— rin*t|tisV  opL'ifiliiiFi,  f<'ur  wivks  after. 


to  have  relapsed  one  year  after,  due  J  t  is  elainied,  to  npglwt.    The  cases  heal 
promptly    witli    hut    few    exceptions,    and    serv'ieeahk*    limhs    are    secured 

(Fig.  i:V>. 

The  Emicleation  of  the  Astragalusi  Lund),— This  ]>rocedure  is  jiraeticed, 
and  with  nuieh  success,  in  inveterate  eases  of  clubfoot.  As  the  method  of 
excision  has  been  described  already  (page  410)  nothing  further  need  be 
added  at  this  time,  exeej>t  that  the  foot  he  confine<J  immovalily  at  right 
angles  witli  the  leg  until  healing  is  complete. 

The  Re^uHs. — In  twenty-one  cases  all  did  well.  In  two  suppuration 
occurred. 

Other  operative  methods  are  employed  for  the  relief  of  talipej^,  as,  for  in- 
stanee,  through  an  incision  extending  from  tlie  front  of  the  lower  (^nd  of  the 
internal  malleolus  to  the  internal  cuneiform  bone,  a  wedge-sbape<l  piece  of 
bone  can  be  taken  from  the  inner  border  of  the  foot  forniei^  of  the  scaphoid 
alone  or  including  the  bead  of  the  astragalus  (Bird),  or  the  astragalo-scaphoid 
joint  may  he  excised  or  era^iori  practiced  upon  it  in  sueh  a  manner  as  to 
form  a  wedge-shaped  space  (Ogston).  Hecently  the  removal  of  tlie  astragalus 
has  been  ]*ractieed  sueeessfuUy  (A^ogt),  Each  of  the  aforegoing  mettiods 
has  been  em|>loyed  with  varying  success  for  the  relief  of  Hat  foot.  In  either 
instance,  after  operation  the  foot  is  corrected  and  hehl  properly  in  place  with 
pegs,  wire,  etc.,  or,  what  is  still  better,  a  properly  moulded  plaster-of- Paris 
splint.  The  removal  of  a  wedge-shap*  d  p\we  of  hone  from  the  inner  side 
of  the  head  and  m'ck  of  the  astragalus  (Stokes),  followed  by  eorreetion  and 
the  usual  treatment  of  these  operations,  is  a  useful  expt>dient  for  the  relief 
of  talipes  \^algtis.  The  treatnumt  apjdieablc  to  compound  fractures  should, 
furtberinore,  be  addressed  to  each  of  these  operations. 
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Osteoplasty.— Osteoplasty  or  transplaTitaiion  of  bout*  lias  not  jet  gained 
the  proiiiinenee  a&  a  general  eurgieal  expeditiit  that  the  knowledge  of  the 
laws  governing  Ihe  growth  of  hone  seejiit  d  likdy  to  soeure  for  it. 

Bone  along  with  its  periosteal  and  filjrous  connections  has  been  pushed 
to  one  side — transverse  displacement — as  in  the  ease  of  the  operation  on  the 
hard  palate  for  the  closure  of  a  lissnre.  The  closure  of  tlie  i?pacet?  between 
fragments  and  borders  of  bone,  by  filling  siicli  tipneefi  with  fre^ldy  stiwed 
sections  from  the  main  structure  with  bone  chips,  or  decalcified  bone  frag- 
ments, is  in  many  instances  wisely  and  suecessfully  practiced.  The  condi- 
tions  neccjigary  for  a  successful  ii^sue  are  numerous  and  exacting,  the  chief 
one  of  which  h  a  most  rigid  adherence  to  the  antiiscptic  methods. 

In  the  employment  of  bone  chips,  whether  decalcified  or  not,  the  intra- 
vention  and  organization  of  blood  clot  is  essential  to  suecess.  The  tech- 
nitjue  of  this  procedure  is  the  following: 

The  Prepamtioii  of  fhc  Bone, — iSaw  iuto  longitudinal  strips  about  an 
eighth  of  an  inch  in  thickness  the  compact  tissue  of  the  tibia  or  femur  of  the 
ox,  entirely  stripjx^d  of  periosteal  and  marrow  tissue ;  immerse  the  bone  strips 
in  a  ten-  to  fiftc^cn-jtcr-rent  solution  of  hydrochloric  acid  and  water,  w^hich 
IS  clianged  daily  for  from  one  to  two  WTcks;  then  wash  the  strips  in  a  w^^ak 
alkaline  solution ;  cut  into  small  pieces,  and  immei'se  them  for  forty-eight 
hours  in  a  l-to-l,n00  Inchloridc  solution,  after  which  store  them  finally  in  a 
saturated  solution  of  iudciform  and  ether. 

The  Preparation  of  ihe  Cavittj. — Cleanse  the  cavity  by  thorough  and 
repeated  enretting  and  ilusliing  with  a  l-to-3,0U0  bichloride  solution  supple- 
meuted  by  scouring  with  aseptic  gauze  and  dusting  with  iodoform.  If  the 
cavity  be  filled  with  olive  oil  and  the  oil  be  raised  to  a  boiling  point  by  the 
introduction  of  a  thcruio-cautery,  the  cavity  is  made  aseptic. 

The  Filling  of  ihe  Cavity  with  the  Chips, — Place  a  capillary  drain  at  the 
most  dependent  point  of  tlie  cavity:  can  fully  fill  the  latter  with  the  bone 
ehipB  and  unite  the  soft  parts  over  them  with  buried  aod  subcuticular  su- 
tures and  dress  antiseptieally.  Before  using,  the  l>one  chips  of  proper  size  to 
fit  the  cavity  should  be  selected,  wrapped  in  aseptic  gauze,  and  immersed  in 
alcoiiol  to  remove  the  ether  and  iodoform.  Just  before  using,  they  are 
washed  in  a  l-to-1,000  bichloride  solution,  and  cautiously  wiped  with  iodo- 
form gauze.  If  employed  in  cranial  openings,  they  should  be  freely  per- 
forated to  hasten  drainage.  If  the  soft  parts  be  too  R*anty  to  cover  the 
rafts,  aseptic  rubber  tis^^ue  should  be  employed  to  iviuedy  the  defect. 

The  feasibility  of  lioue  trunsplautation  en  ttuhsse  is  not  yet  sulliciently 
established  to  warrant  its  being  considered  a  matter  of  great  practical  utility. 


CHAPTER  IX. 
AMPUTATIONS.— GENERAL  CONSIDERATIONS. 

Amputation  consists  in  the  catting  off  of  a  limb  in  the  continuity  of 
the  bone  stracture  or  at  an  articulation  ;  the  latter  is  often  termed  disarticula- 
tion. The  aims  sought  for  in  amputation  are  :  1.  The  saving  of  the  life  of 
the  patient.  2.  The  securing  of  a  serviceable  stump.  If  the  prospects  of 
recovery  be  annulled  by  the  presence  of  a  badly  diseased  or  a  mangled  limb, 
it  is  no  opprobrium  to  the  art  of  surgery  to  remove  the  limb.  If  a  limb  be 
so  badly  injured  or  diseased  as  to  require  removal,  it  is  wise  that  the  me- 
chanical ability  of  the  designer  of  compensative  appliances  be  considered,  so 
that  the  patient  may  reap  the  combined  benefit  of  the  art  of  the  surgeon 
and  the  ingenuity  of  the  mechanic. 

A  siumpy  to  be  Berviceahley  should  be  sounds  unirritable,  with  good  circu- 
lation and  abundant  leverage.  The  first  three  qualities  depend  very  largely 
upon  the  length,  shape,  vascular  supply,  and  sensibility  of  the  flaps ;  the 
last  one  depends  entirely  upon  the  length  of  the  bone.  The  flaps  at  the 
extremity  of  the  stump  after  healing  is  completed  should  be  freely  movable 
— except  at  the  seat  of  the  cicatrix — over  the  subjacent  tissues,  not  tightly 
drawn  and  smooth  like  a  baseball  cover.  Flaps  that  are  tightly  drawn  at  the 
initial  dressing  soon  become  more  tense,  on  account  of  tissue  retraction  and 
inflammatory  action.  The  increased  tension  causes  pain,  early  and  rapid 
ulceration  at  the  seat  of  the  sutures,  followed  by  separation  of  the  flaps, 
union  by  granulation  with  a  broad  scar,  and  flnally  a  troublesome  stump ;  or 
the  normal  shrinkage  of  the  integument  draws  the  flaps  against  the  end  of 
the  bone,  to  which  they,  together  with  the  cicatrix,  become  immovably  united, 
causing  similar  difficulties.  Integument  normally  exposed  to  pressure — as 
that  of  the  palm  of  the  hand  and  sole  of  the  foot— makes  the  best  covering. 
The  proper  length  offlapsy  therefore,  becomes  an  important  point  in  estimat- 
ing the  prospective  usefulness  of  the  limb  and  the  comfort  of  the  patient. 
As  a  general  proposition,  in  flap  amputation  both  flaps  should  be  made  the 
same  length,  each  equaling  not  less  than  one  fourth  the  circumference  of 
the  limb  at  the  point  where  the  bone  is  to  be  divided.  If  one  flap  only  is 
employed  it  should  equal  in  length  the  two  flaps.  Any  decrease  in  the 
length  of  one  flap  should  be  accompanied  by  a  proportionate  increase  in  the 
length  of  the  other.  The  lengths  of  the  flaps  control  largely  the  site  of  the 
cicatrix.  It  is  advisable  that  the  cicatrix  be  so  placed^  when  practicable,  as 
not  to  be  subjected  to  undue  pressure  or  friction.  If,  however,  the  flaps 
be  made  of  sufficient  length  to  admit  of  the  formation  of  a  non-adherent 
461 
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or  movable  cicatrix,  its  location  is  a  matter  of  secondary  importajice.  The 
IcDgth  and  situalion  of  the  flaps  largely  influence  their  circiihition*  If  they 
are  too  long,  the  eireulation  will  be  enfeebled  ;  if,  on  the  contrary,  they  are 
too  short,  it  will  be  impeded  by  the  tension,  causing  in  either  instance  a 
blue,  cold,  and  shiny  surface  sensitive  to  the  slightest  injury.  While  the 
general  rules  Just  stated  are  a  fair  guide  in  establishing  the  proper  length 
of  fiaps,  still  it  is  necessary  not  to  lose  sight  of  the  fact  that  certain  natural 
and  acr|uired  characteristics  of  the  structure  of  a  stunip  so  modify  its  usefol- 
neas  as  to  compromise  the  result  of  amputation  unless  these  characteristics 
be  given  due  recognition  at  the  time  of  operation.  The  contractility  of 
the  integument  and  subcutaneous  tissue  is  lessened  by  infiltration  of  inflam- 
matory products,  overdistention,  old  age,  and  atrophy.  Integument  thick- 
ened  by  friction,  or  naturally  dense,  contracts  but  little.  On  the  other 
hand,  if  the  integument  be  thin,  or  have  scanty  subcutaneous  tissue,  or  be 
disconnected  from  bony  or  abnormal  subjacent  strocture,  the  contraction  is 
well  marked.  It  is  a  matter  of  common  observation  that  muscles  contract 
when  severed*  The  amount  of  their  shortening  is  influenced  by  the  length, 
size,  vigor,  and  freedom  of  the  muscle.  Short,  small,  weak,  or  atrophied 
muscles,  and  those  of  limited  movement,  contnict  comparatively  little.  The 
degree  and  duration  of  primary  and  secondary  muscular  retraction  often 
modify  the  final  aspects  of  a  stump,  as  will  appear  hereafter  in  the  con- 
sideration of  special  amputations.  The  nutritive  integrUy  of  a  flap  and 
the  freedom  of  the  circulation  are  enhanced  by  attention  to  the  proper 
degree  of  arterial  supply  and  care  in  the  preservation  of  the  vessels.  A  too 
great  compression  with  bandages,  a  vigorons  bending  or  the  undue  traction 
of  a  flap  to  bring  it  into  position,  contribute  fatally  often  to  the  integrity  of 
the  structure.  The  severed  ends  of  tendons  sliould  not  extend  below  the 
division  of  the  remaining  soft  parts,  nor  should  they  be  cut  so  short  as  to 
cause  the  empty  siieatlis  to  harbor  deleterious  p  rod  it  c  la.  17ie  nerves  should 
be  severed  high  enough  to  prevent  their  ends  entering  directly  into  the  cica- 
tricial and  reparative  tissue  at  the  end  of  tiie  stump.  The  periosteum  should 
be  neither  bruised  nor  lacerated,  but  cut  neatly  through  at  the  point  of  bone 
section.  The  bone  itself  should  be  sanded  earefulii/  and  squarely  and  not 
denuded  of  periosteum,  otherwise  circumscribed  necrosis  will  occur.  The  re- 
moval of  the  cicatrix  from  direct  pressure  irritation  suggests  that  tho8€  of 
the  lower  extremity  have  a  lateral,  and  those  of  the  upper  a  centml  location. 
However,  it  should  not  be  forgotten  that,  notwithstanding  the  exercise  of 
the  greatest  care  in  each  of  the  foregoing  respects,  an  untidy  stump,  or  one 
belonging  to  a  dissipated  person,  is  very  liable  indeed  to  become  the  cause  of 
groat  annoyance,  if  not  of  physical  incapacity.  The  circulation  even  in  a 
normal  limb,  or  a  portion  of  it,  may  be  such  a.s  to  predispose  to  a  small 
and  shiggish  blood  snpply  and  thus  impair  flaps  constrncted  from  it. 

The  flaps  are  classified^  according  to  the  kind  of  tissues  entering  into  them, 
as  the  cutaneous  or  integumrntartj  or  skin  flaps ^  mnscnhhcntaneons^  and 
periosteal^  either  variety  of  which  may  be  single  or  double.  The  integumen- 
tary variety  is  commonly  employed  in  this  cotmtry.  The  outlines  and  stmc- 
ture  of  flaps  have  Ix^en  changed  so  often,  and  yet  so  slightly  on  the  whole,  that 
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it  is  difficult  indeed  to  assign  rational  reasons  for  tlie  multiplication  of  term  a 
and  methods  born  of  these  alterations.  Which  makes  the  better  flap,  the  skin 
and  subcuUneoiis  tissue  alone  or  when  eoiiibinet]  with  miiseiMar  tissue,  is  not 
yet  definitely  settled.  It  is  fair  to  say,  however,  that  the  Haps  of  skin  are  less 
vital  than  when  fortified  with  subjacent  muscular  structure.  Uowever,  this 
fact  is  not  of  groat  significtince  except  in  the  enfeebled  circulation  of  the  old, 
or  in  the  presence  of  the  uecessitY  for  an  inordinately  long  flap.  While  it  is 
true  that  the  muacular  tissue  of  a  flap  soon  atrophies,  yet  it  can  not  be 
denied  that  the  fibrous  residue  of  the  mnscle  exercises  a  serviceable  influence 
at  the  end  of  the  stump.  At  all  events^  the  integumentary  portion  should 
be  considembly  longer  than  the  muscular  part.  Surely  there  can  be  but 
little  doubt  of  the  fact  that  the  dangers  incident  to  infection  are  lesa  pro- 
nounced in  integumentary  than  in  muscular  flaps. 

Flaps  are  fashioned  by,   1,   transfixion,  2,  by  free   deep  cutting  from 
without,  and,  3,  by  superficial  division  and  separation  of  their  tissues.     The 


Fin.  473.— Circular  metliod. 


first  two  methods  provide  musculo-cutaueous  flaps,  the  last  one  integumen- 
tary. The  novice  in  surgery  and  the  conceited  surgeon  regard  it  as  deroga- 
tory  to  their  attainments  to  trim  or  shape  a  flap  after  its  division.  It  is  far 
wiser,  however,  to  make  flaps  of  excessive  length  and  suitably  trim  them 
thereafter,  than  to  make  them  too  short  at  the  expense  of  the  comfort  and 
usefulness  of  the  limb.  The  great  danger  is  that  flaps  will  be  made  too 
short  rather  than  too  long. 

The  jueihods  of  ampntaiion  are  c/f/*.«fy^#fi,  according  to  the  outlines  of  the 
incisions,  into  circular  ^modified  circular^  elliptical  (page  400),  oval  or  racket, 
and  common  and  special  flap  Jtidhods,  The  flaps  of  these  metliods  nuiy  be 
composed  of  integument  alone,  or  combined  with  muscular  tissue,  and  even 
with  periosteum. 

The  Circular  Method. — The  circular  method  gives  an  admirable  stump. 
It  is  easily  and  consequently  fref|uentLy  made,  and  is  recommended  especially 
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in  the  field  operations  of  military  surgery,  since  the  lightness  of  the  flaps 
permits  transportation  of  the  wounded  with  the  minimum  degree  of  disturb- 
ance at  the  seat  of  the  amputation.  It  is  performed  by  making  an  incision 
around  the  limb  (Fig.  473)  through  the  integument  and  subcutaneous  tissue 


Fio.  474. — How  to  dissect  np  the  flap. 

down  to  the  fascia  of  the  muscles,  at  a  distance  not  less  than  one  fourth 
the  circumference  of  the  limb  at  the  point  of  proposed  division  of  the 
bone,  and  so  directed  that  after  contraction  of  the  integument  a  circular 
flap  will  remain.  The  flap  is  then  separated  from  the  muscles  with  an 
ordinary  scalpel,  the  edge  being  directed  toward  the  muscles  (Fig.  474) 
rather  than  parallel  with  them  (Fig.  475),  so  that  the  capillary  connection 
between  the  integument  and  the  deeper  tissues  will  not  be  injured  un- 


Pio.  475.— How  not  to  do  it 


necessarily.  The  separation  should  be  done  by  circular  sweeps  of  the  scalpel 
and  upward  traction  of  the  skin  with  the  hand,  rather  than  by  mincing 
cuts,  which  hack  the  tissues  and  hinder  union. 


AMPUTATIONS. 


455 


If  the  limb  be  of  a  conical  shape,  much  difficulty  will  be  experienced  in 
turning  over  the  sleeve  of  integument,  which  can,  however,  be  obviated  by 
a  longitudinal  division  of  the  flap  made  usually  at  its  most  dependent  por- 


Pio.  476.— Division  of  the  mnscles  close  to  reflection  of  flap. 


tion.  The  flap  should  be  turned  upward  to  the  point  where  the  bone  is 
to  be  divided ;  then,  with  a  suitable  knife,  make  a  circular  division  of  the 
muscles  down  to  the  bone,  beginning  far  enough  below  the  reflection  of  the 
flap  to  allow  for  the  retraction  of  the  divided  mus- 
cles. While  no  definite  law  can  be  assigned  as  a  guide 
to  this  part  of  an  amputation,  still,  as  already  stated, 
muscles  retract  according  to  their  size,  length,  degree 
of  irritability,  etc.  The  points  of  section  of  special 
muscles  will  be  stated  in  the  description  of  the  ampu- 
tations requiring  it.  Not  infrequently  the  muscles  are 
cut  just  below  the  reflection  of  the  flap,  as  in  Fig. 
476;  this  plan  is  not,  however,  as  good  as  that  in 
which  a  lower  division  is  practiced,  since  sensitive 
stumps  are  more  liable  to  result  therefrom  (Fig.  477). 
A  conical  stump  is  a  not  infrequent  sequel  of  this 
method  of  amputation,  and  is  the  result  of  an  equal 
division  of  unequally  retractile  tissues.  In  those  parts 
wliere  the  bone  is  located  centrally — in  the  arm  and 
thigh — the  superimposed  muscular  structure  should 
})e  divided  by  repeated  circular  cuts,  so  as  to  create  a 
funnel-shaped  stump  with  the  end  of  the  bone  at  the 
summit  (Fig.  634).  A  stump  thus  fashioned  affords 
good  drainage,  and  reduces  the  liability  of  protrusion 
of  the  bone  to  a  minimum.  The  bone  should  be  sawed  at  its  highest  point 
of  exposure. 


Fio.  477. — Stamp  after 
circular  amputation. 
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The  Modified  Circular  Metlml— The  circular  method  may  be  tnodifiet] 
by  makiug  one  or  more  lotigitudinal  incisions  through  the  inleguraentjiry 
atructure  down  to  the  circular  cut.    A  posterior  longitudinal  incision  (trana- 


Pia,  47B.— Modified  circiiJar  fliip. 

verse  raekid  flap)  fai"ililati'.s  the  turning  uf>  of  the  flap,  and  olTtTs  an  ad- 
mirable opportunity  for  draifiagi-.  An  anterior  longiturlimil  incision  is  not 
to  he  coinniendeiL  One  made  at  either  side  of  the  limb  down  to  the  cirtnibir 
eut  forms  f?quare  antero-poi^tf^'rior  fbips  which  possess  no  advantage  over  the 
lateral  variety, 

Tlic  foIh)win/i^  jdan  was  suggestetl  by  i^Ir,  Liston.  lie  made  somihinar 
flapsi,  whieli  were  dksected  up  to  their  points  of  junction  with  each  other,  at 
which  level  the  muscles  and  bone  were  divided,  as  in 
the  eirenhir  method.  Liston's  method  was  afterward 
irirulified  by  ilr  Syme,  who  dissected  a  short  distance 
above  the  points  of  juncture  of  the  flaps,  and  divided  the 
muscle  and  bone  as  before  (  Fi^.  4T8).  In  either  instance, 
however,  it  amounts  substantiaHy  to  slitting  up  the  cuff 
of  a  circular  flap  on  opposite  sidc?i  and  trinuning  of!  the 
angles  caused  thereby. 

The  Oval  or  Rarkct  Mcikod. — The  oval  or  racket 
method  is  in  n?ality  a  niodilied  circular  amputalion,  the 
flap  being  slit  up  at  one  side  and  tiie  angles  trimmed 
off  (Fig,  479).  This  flap  is  employed  principally  in 
disarticulations,  and  w  ill  he  described  in  connection  witli 
Ihose  ofierations.  Ovabshaped  flaps  may  he  either  uni- 
lateral, bilateral,  antrrior,  or  posterior. 

The  Single-flap  Method. — The  single  flap  is  suited 
to  thosc^  cases  where  the  tissues  of  one  side  of  a  limb  only  are  available 
fi»r  (be  purposes  of  a  flap*  as  in  the  case  of  unilateral  lacerations,  ulcora- 


Fjo.  479,— Raokct 

<lap  Hi  shoulder. 
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tions,  etc.  This  flap  may  be  composed  of  the  muscular  tissues  and  integu- 
ment, or  of  integument  alone  (Fig.  616),  and  can  be  made  either  by  trans- 
fixion or  division  from  without.  If  possible,  a  short  convex  flap  is  made  on 
the  opposite  surface  of  the  limb. 

The  double-flap  method  is  performed  by  transfixion,  and  includes  the 
muscles  down  to  the  bone  on  either  aspect  of  the  limb  (Figs.  480  and  481). 
The  tissues  to  be  transfixed  are  raised  slightly  by  the  left  hand  of  the 
operator,  who  then  enters  the  point  of  the  knife  at  the  side  nearest  him- 
self, pushing  it  through  slowly  in  close  contact  with  the  anterior  surface 
of  the  bone,  slightly  raising  the  handle  as  it  passes  in  front  of  the  bone, 
thereby  causing  its  point  to  emerge  at  the  opposite  side  of  the  limb  at  a 
point  exactly  opposite  to  that  of  entrance;  the  flap  is  then  made  by  cut- 
ting with  a  sawing  motion  obliquely  upward  and  forward.  This  flap  is 
pulled  backward  by  an  assistant,  and  the  knife  is  reinserted  at  the  original 
point  of  entrance,  carried  behind  the  bone,  handle  depressed  to  cause  the 


Pio.  480.— Flaps  by  transfixion. 


Fio.  481. — Removal  by  transfixion. 


point  to  emerge  at  the  same  situation  as  at  the  anterior  transfixion,  and 
the  posterior  flap  made  by  cutting  obliquely  upward  and  backward.  Each 
flap  should  correspond  in  length  to  at  least  one  half  the  diameter  of 
the  limb.  The  retractor  is  then  applied,  the  soft  tissues  are  drawn  well 
upward,  the  remaining  fibers  in  contact  with  tlie  bone  are  severed  by  a  cir- 
cular sweep  of  the  knife,  and  the  bone  is  carefully  sawed  through.  When 
lateral  flaps  are  made,  the  flap  containing  the  large  vessels  should  be  con- 
structed last. 

The  mixed  double  flap  is  a  modification  of  the  preceding,  and  sometimes 
called  Scdillot's  method.  The  flaps  are  made  by  transfixion,  as  })eforo,  but 
are  more  superficial,  the  knife  not  being  brought  in  contact  with  tlie  bone. 
The  remaining  muscles  and  vessels  are  divided  by  a  circular  incision,  and 
the  amputation  completed  as  before  described.  In  this  instance  the  flaps 
are  thinner  and  shorter  than  in  the  preceding. 
31 
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Langetiheck's  Method. — Langenbcek'e  method  differs  from  the  last  one 
only  in  the  manner  of  ol^tiiining  tlie  result,  the  flaps  heiiig  cut  from  the  sur- 
face toward  the  center  of  the  limb,  thus  affording  a  better  opportunity  to 
shape  them.     Another  modification  of  this  method  consists  in  cutting  the 


Fia  482,— Teale's  method. 


Fig.  483.— Tettle*s  stump, 


anterior  flap  from  the  surface,  and  making  the  posterior  flap  afterward  by 

transfixion. 

The  Rectangular  Flap  (Teales  Method)  {Figs,  4S2  and  483).— In  Teale's 

method  two  rectangular  flaps  are  employed,  one  being  four  times  longer 

than  the  other;  both  flapK  include  the  structures  down  to  the  bones.     The 

longrr  flap  is  taken  from  the  surfaee  of  the  limb  where  the  bone  is  the  most 

superficial.  The  shorter  contains  the  important  vessels.  The  length  and 
breadth  of  the  long  flap  each  eijuals  half  the  circumference 
of  the  lind)  at  the  point  of  |iroposed  amputation.  The 
width  of  the  short  flap  is  a  half,  and  its  length  an  eighth,  of 
the  circumference  of  the  Itmh  at  the  point  of  bone  section. 
Both  flaps  should  be  carefully  marked  out  before  beginning 
the  operation.  This  method  makes  an  admirable  stump,  but 
sacrifices  fulcrumage,  and  therefore  can  he  employed  only  at 
spcK?ial  parts  of  the  body,  and  when  the  tissues  at  one  aspect 
of  the  limb  only  are  healthy  and  suitable  for  flaps,  Mr. 
Lister  recommends  tluit  tlie  longer  flap  he  made  a  third  and 
the  shorter  flap  a  sixth  of  the  circumference  of  the  limb  in 
length,  thus  bringing  the  cicatrix  at  the  edge  of  the  stump ; 
also  that  the  posterior  flap  shall  connist  of  the  integument 
and  subcutaneous  tissues  alone.  Lister's,  like  Teale's,  method 
may  be  employed  when  the  loss  of  tissue  is  greater  upon 
one  side  of  a  limb  than  upon  the  other. 

The  Hood  Flap. — The  hood  flap  resembles  very  closely  in- 
deed the  racket  flap  (Fig.  (il7).    There  is  therefore  no  sulv 

Fio.   484.  — Bi-  stontial  difference  in  the  plan  of  construction  of  this  and 

methtll.        that  of  the  circular  flap,  if  the  hUrv  ho  slit  up  at  the  most 

dependent  part  and  the  resulting  corners  rounded  off.    This* 

method  meets  the  indications  requisite  for  a  good  stump  as  well  as  any 

variety  of  flap. 

The  Equilaieral  Flaps  (Pig.  484).— Equilateral  flaps  are  formed  of  skill 

and  are  oval  in  outline,  the  posterior  angle  being  located  somewhat  farther 
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up  the  limb  than  the  anterior,  to  improve  the  c!raina«fo.  The  muscles  are 
cut  by  11  cireiilar  sweep  at  a  suitalile  distaoee  below  ilie  ]K)int  of  reflection  of 
the  iBlegiutieiitarv  fliijis,  and  thi*  Uonv  h  exposed  and  wiwed  soniewiiat  above 
the  anterior  point  of  Junction  of  the  flaps. 

The  Fmostval  Flap. — A  periosttm!  flap  h  properly  made  by  raising  the 
periosteum,  in  conjunction  with  the  tissues^  whicli  rest  upon  or  are  attached 
to  it  (Fig,  r>/^B),  sn  as  to  cover  the  eud  of  tlie  divided  tioiie,  after  which  it  is 
allowed  to  fail  into  place.  If  a  periosteal  flap  be  raised  independently  of 
superimposed  tissues,  it  is  very  liable  to  waste  away  or  slough  outright  (Fig. 
485,  a).  This  variety  of  flap  is  adapted  best  to  those  bones  suhcutaneouHly 
located,  like  the  tibia,  and  will  be  again  referred  to  in  eonnection  with  am- 
putations of  the  leg.     A  periosteal  flap  will,  if  it  become  adherent  to  the  end 

of  the  bone,  preserve  it  from  atrophy,  and  lessen 
the  danger  of  the  formation  of  a  conical  stump  ; 
it  likewise  prevents  the  adhesion  of  the  scar  to 
the  bone,  thereby  forming  the  basis  for  a  mova- 
ble cicatrix. 

If  the  patient  be  young,  new  bone  may  be 
developed  from  tlie  periosteal  flap,  which  will 
add  much  to  the  usefnlness  of  the  stump.  It  is 
claimed  by  some  that  bony  HpiculfE  often  shoot 
into  the  soft  tissues  at  the  end  of  the  stump, 
and  require  a  second  operation  for  their  removal. 
It  ia  our  opinion,  however,  that  if  the  perios- 
teum be  removed  entire  and  remain  connected 
with  the  superimposed  tissues,  and  be  so  placed 
that  the  force  of  gravity  will  aid  in  holding  its 
bone-producing  surface  in  contact  with  the  di- 
vided end  of  the  bone,  this  danger  will  be  obvi- 
ated. 
The  Comparathm  Merits  of  Different  Forms  of  Flaps, — The  princi- 
pal aims  sought  iu  making  flups  are:  L  To  secure  good  drainage.  2. 
To  make  the  flaps  of  suitable  length,  that  tlie  circnlation  and  move- 
ment of  the  integumentary  cushion  at  the  end  may  be  unrestrained.  3. 
To  place  the  cicatrix  beyond  the  point  of  friction,  and  prevent  its  adhe- 
sion to  the  end  of  the  bone,  4.  To  guard  against  any  danger  of  undue 
sensibility,  by  making  the  flaps  of  proper  length,  and  by  drawing  down 
and  cutting  off  the  cu  tan  eons  and  other  nerves  of  larger  size  that  may 
exist  in  them. 

With  these  aims  in  view,  it  will  be  seen  that  the  old-fashioned  circular 
flap  affords  equal  advantages,  in  proper  sites,  to  the  others,  and  is  commend- 
able for  its  simplicity  and  rapidity  of  execution.  It  is  true  that  in  this 
method  the  scar  will  fall  on  the  end  of  the  stump,  but  with  proper  precau- 
tions as  to  the  length  of  tlie  flaps  and  suitable  surgical  attentions,  any  dan- 
ger from  this  source  is  reduced  to  a  minimum*  As  Treves  very  justly  says, 
^*  It  ia  difficult  to  claim  an  unreserved  superiority  for  any  one  method." 
While  in  one  situation  the  circular  amputation  is  undoubtedly  the  best,  in 


Fri,  485. — Improperly  raatk 
periosteal  imp. 
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another  it  is  with  pqiial  certainty  the  least  elTicient  method  of  procedure. 
The  same  may  be  said  of  any  one  method  of  performing  amputatbu  by  the 
cutting  of  Haps. 

The  main  eommendatory  points  in  the  selection  of  a  method  of  ampu- 
tation arc  the  following:  1,  The  method  should  be  one  attended  with  the 
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least  saeritico  of  the  healthy  tissnes  of  the  limb,  while  providing  a  good 
and  permanent  covering  for  tlie  bone.  2.  One  causing  as  small  a  wound 
area  aa  is  consistent  with  its  pmper  performance,  3.  One  aecuring  a  good 
blofid  supply  to  the  flaps  and  tissues  wbieli  form  tlie  stump.  4.  One  fol- 
lowed by  a  well-adjusted  and  painless  cicatrix.     Therefore  the  line  of  coap- 
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tation  ehould  bo  so  placed  as  not  to  ioterfere  with  the  healiog  process,  while 
secaring  at  the  same  time  efficient  drainage,  and  removing  the  cicatrix  from 
pressure  as  far  as  possible  when  the  stump  is  healed.  5.  One  providing 
easy  exposure  of  the  bone  at  the  saw  line,  and  having  simplicity  of  method. 

6.  One  permitting  of  the  cutting 
of  the  main  vessels  transversely, 
and  allowing  of  rapidity  in  the 
operation. 

Since  many  of  the  preceding 
forms  of  flaps  are  bn  t  modifications 
of  tlie  circular  variety,  they  inherit 
the  advantages  of  their  distin- 
giiislied  progenitor.  However,  the 
rircular  method  is  not  the  best  if 
the  soft  parts  near  to  the  injury, 
disease,  or  distorticm  be  iniequaiiy 
involved,  as  then  a  sacrifice  of  the 
healthy  tissue  of  the  opposite  side  of 
the  limb  is  required.  It  is  clearly 
obvious  that  an  irregular  flap 
method  is  suited  for  these  cases. 

The  agents  required  for  ampu- 
tation are  those  for  arresting  haem- 
orrhage, for  the  division  and  trim- 
ming of  the  soft  parts  and  the 
bone,  and  those  for  uniting  and 
dressing  the  wound.  The  prepa- 
ration of  the  sur^a^m  (page  113  ei 
8cq.)  and  patient  for  the  o pern t ion, 
the  agents  for  controlling  and  ar- 
rt'sting  haemorrhage  (page  05  et 
tit'ij.),  together  with  the  various 
methods  of  securing  and  main- 
taining the  coaptation  of  the  cut 
surfaces  (puge  DG  ef  iiCif.),  drain- 
tig(\and  various  forms  of  ilressing, 
antiseptic  and  otherwise, have  been 
herrtofore  coiii^idercd,  therefore, 
there  rrmain  to  be  enumerated 
under  this  heading  only  tliose  in- 
struments especially  adapted  to 
the  requirements  of  amputation. 
The  instrvments  (Fig.  18(i)  are  amputiiting  knives^  scalpels,  saws,  lion* 
jaw  forceps,  pcriovstcal  elevator,  special  metal  retractor,  tenaculum,  and  a 
support  for  the  stump. 

The  Ampnlnilng  Knives  (Fig*    1^7). — The  modern  amputating  knives 
can  be  used  for  making  circular  flaps,  or  for  translLxion,     Some  arc  single- 
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Fio.  4^7. — Amputating  kin'ves. 
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edged,  others  may  be  double-edged  {a^  b)  entirely  (Catliu),  or  only  for  an 
inch  or  two  from  the  point.  The  length  of  the  knife  selected  will  depend 
upon  the  size  of  the  limb  to  he  operated  upon,  and  should  be  about  one 
and  a  hulf  times  the  diameter  of  the  limk  While  it  may  he  inconsistent 
with  good  taste,  it  is  entirely  consistent  with  good 
judgment  and  economy  to  amputate  an  arm  or  fore- 
arm with  the  knife  intended  for  use  at  the  thigh, 
and  the  result  will  be  equally  satisfactory.  On  the 
other  hand,  the  absence  of  the  stereotyped  amputation 
knife  constitutes  no  good  reason  for  the  deferment  of 
operation  in  the  presence  of  the  wisdom  of  prompt 
action  and  the  ])ossession  of  one  or  more  scalpels. 

The  mamier  of  grasping  the  amputating  knife^ 
prior  to  and  during  the  division  of  the  soft  parts, 
may  add  much  to  the  general  effect  of  the  procedure 
and  to  the  comfort  of  the  operator.  The  knife  should 
be  grasped  lightly  at  first  with  the  edge  looking  for- 
ward, near  enough  to  the  extremity  of  the  shank  to 
permit  the  upper  end  of  the  handle  to  play  between 
the  beails  of  the  metacarpal  hones  of  the  thumb  and 
index  finger  when  swung  backward  and  forward  (Fig. 
488).  Tuo  m€iho(h  are  employed  of  carrying  the 
knife  enlirely  around  the  limb:  1.  Stand  with  the  left 
side  toward  thu  patient,  s^eize  the  limb  above  the  point 
of  intended  operation  with  the  left  hand,  an  assistant  holding  its  distal 
extrvmity;  phice  the  h'ft  foot  forward,  slightly  bend  the  right  knc^,  and 
with   the  knife  held  hy   the  right    hand^  as  before  described  (Fig-   48U), 


Fig.  4S8, — How  to  graap 
aiiiputating  knife. 


Fig,  489. — How  to  carrv  knife  around  limb. 


stoop  dow^nward  and  forward  sufficiently  to  carry  first  the  knife  and  fore- 
arm under,  nnd  then  thr*  knife  over  the  limh,  plating  its  bee!  ns  near  to 
the  upper  surface  of  tlie  limb  as  is  convenient,  when,  with  a  sawing  motion, 
the  knife  is  drawn  toward  the  operator  beneath  the  limb,  then  upward 
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between  it  and  the  operator,  and  so  on  around  until  it  joins  the  begin- 
ning of  the  cut,  making  a  complete  circular  division.  If  the  knife  be 
properly  grasped,  the  handle  will  pass  readily  between  the  thumb  and 
forefinger  as  the  hand  passes  around  the  limb,  enabling  the  surgeon  to 

ease,  and  without  the  least  man- 
make  the  section  with  perfect 
ifestation  of  stiffness.  2.  The 
method  may  be  reversed  by 
first  passing  the  hand  and  knife 
over  instead  of  under  the  limb 
(Fig.  490);  otherwise  the  ma- 
nipulations are  the  same.  The 
latter  plan,  however,  is  less  nat- 
ural, besides  which  it  exposes  the 
arm  of  the  operator,  and  the 
integument  to  be  divided  last, 
to  the  flow  of  blood.  If  the 
handle  of  the  knife  be  grasped 
firmly  between  the  thumb  and 
two  fingers,  and  carried  around 
the  limb  with  a  deliberate  long 
sawing  motion,  accompanied 
with  firm  application  of  the  edge 
to  the  tissue,  the  cutting  depth 
can  be  easily  regulated.  If  the 
operator  be  not  acquainted  with 
the  technique  of  this  method  he 
can  soon  familiarize  himself  with  it  by  passing  the  knife  around  the  limb  as 
described  with  the  back  of  the  blade  against  the  surface.  The  method  com- 
monly employed  and  figured  in  text-books  (Fig.  491)  is  stiff  and  awkward 
at  the  outset,  and  as  the  knife  advances 
in  its  course  the  operator's  posture  and 
expression  become  both  unnatural  and 
labored. 

The  Cailin  (Fig.  487,  a,  &).— The 
Catlin  is  employed  chiefly  to  divide  the 
tissues  in  the  interosseous  space  in  am- 
putations of  the  leg  and  forearm.  It  can 
be  readily  supplanted  for  this  purpose 
by  the  single-edged  narrow  knife,  pro- 
vided the  latter  be  withdrawn  to  com- 
plete the  division  of  the  interosseous 
tissues  instead  of  changing  the  direc- 
tion of  the  cutting  edge  while  the  blade  yet  remains  between  the  bones. 
The  latter  act  will  bruise  and  tear  the  interosseous  tissues. 

The  Scalpels. — Two  or  three  ordinary  scalpels  should  be  at  hand  for  use 
in  separating  the  flaps  (Fig.  48G,  a). 


Fig.  490.— Another  method. 


Fig.  491. — A  common  method. 
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A  knife  with  a  long  jinrrow  lilade  is  the  better  for  amputating  at  Gm 
phalangeal  articulations. 

The  Saws. — The  ordinary  hroad-h laded  saw  (Fig.  4i}2)  and  the  bow- 
backed (Fig.  403J  are  in  common  use.     The  first  meets  all  rcqiiirementa 


Flo.  492.— Broad-blatlfjd  saw. 


except  in  certain  exeisions,  when  either  the  chain  saw  (Fig.  37fi)  or  Butehers 
saw  (Fig.  41*4)  niiist  he  employed.  The  Gigli-lluerful,  and  the  narrow,  Uft- 
ing-back  saws  (Fig.  48{i,  I*),  are  of  use  in  severing  ^mall  hones  and  spieula?. 
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Fia,  493. — Common  bono  saw. 

The  praj*er  method  of  using  a  saw  should  l>e  given  some  attention  (Fig. 
495).  After  the  division  of  the  soft  parts  the  surgeon  grasps  the  saw  lirmly^ 
places  its  heel  on  the  bone  close  to  the  border  of  the  retracttHl  muscles  in  a 


line  made  through  the  periosteum  by  the  knife,  and,  while  guided  by  the 
thiiTnb  nail  applitnl  at  the  saw-point,  slowlv  and  carefully  draws  it  >»arkward 
alcing  the  first  four  or  five  inches  of  its  edge,  then  raises  it  from  the  track, 
and  places  it  as  Ix^fore,  repeating  the  operation  until  a  track  of  sufiicient 
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deptli  is  made  to  retain  the  saw  in  place  during  to-and-fro  movements; 
these  should  bo  made  by  quick,  sharp,  but  not  rapid  strokes,  until  the  bone 
is  nearly  severed,  when  care  must  be  taken»  or  the  saw  will  be  clamped  and 
the  remaining  portion  of  bone  broken  off.     If  the  handle  of   the  saw  be 

raised  and  the  remaining  portion  be  divided 
at  a  dillerent  angle  with  the  bone,  the 
danger  of  the  breaking  is  lessened.  When 
two  bones  are  to  be  sawed  off,  the  saw 
should  be  started  in  the  less  movable  bone 
and  then  turned  so  as  to  indutle  both  for 
a  time,  when  either  may  be  sawed  inde- 
pendently of  the  other.  If  the  movable 
bone  clamp  the  saw,  cut  off  the  solid  one 


Fio,  495.— Sawing  the  bono. 


Fio.  496,— Retractor  for  t .. . 


first;  this  course  gives  better  final  command  of  the  movable  bone.  The 
proximal  and  distal  portions  of  the  limb  should  be  firndy  supported  during 
tfie  division  of  the  bone,  care  Ixing  taken  not  to  hold  the  limb  in  such  a 
manner  as  to  damp  the  instrument  during  the  final  aet  of  the  sawing. 

The  Bone  Forceps, — Listen's  cutting  forceps  are  used  for  trimraing  off 
rough  bony  prominences,  Fergusson's  lion-jawed  and  Farabeufs  forceps 
(Figs.  :^75  and  378)  are  excellent  instruments  for  grasping  the  hone  to 
steady  the  part,  and  are  also  used  for  removing  bone  by  twisting,  when  great 
force  is  required. 

The  Periosteal  Elevnior  and  Engine  (Fig.  486,  e,  i), — Although  these 
instmmrnts  are  convenient  for  the  purpose  of  raising  periosteum  for  flaps, 
yet  th(.'y  arr  not  nect^sary,  as  the  same  can  he  accomplished  with  the  end 
of  the  metal  handle  of  a  scalpel. 
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The  Chdh  Eetraclor. — Tlie  cloth  retractor  is  made  of  linen  or  ordinary 
muslin,  fasliional,  by  tearing,  according  to  the  size  and  anatomical  arraitge^ 
ment  of  the  limb  to  whifh  it  is  applied.  If  for  two  bones,  one  cxtTimiity  of 
tbe  retractor  ebould  he  torn  into  three  strips  (Fig.  41>G),  the  middle  one  for 
use  between  the  bones  {P'ig.  497),  the  remaining  ones 
to  be  carried  around  them.  I  f  but  one  bone  be  pres- 
ent the  retraettu-  i^  torn  partially  through  the  mid- 
dle (Fig.  -iOS),  and  applied  ajj  shown  in  Fig*  4ilD, 


Fio.  407.— Three-tailed  relrucUir  appliecL 
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Fia.  4fi6»— Retractor  for 

one  bone, 

A  special  mvtal  rftrarfor^  deviled  ff)r  use  at  the  thigh  and  arni»  is 
worthy  of  employment.  It  consists  of  two  thin  slotted  plates  of  metal 
m  fashioned  that  they  will  simultaneously  grasp  the  bone  and  retract 
the  flaps  when  pro[terly 
joined  and  firmly  hehl  by 
the  rings  (Fig.  5tH)).  After 
the  soft  parts  are  divided 
down  to  the  hone,  the  !)one 
is  grasped  at  that  point  by 
the  opposing  slots  of  the 
respective  plates,  which  are 
then  drawn  npward  by  the 
rings  against  the  nmsf?nl«r 
tissne  (Fig.  501).  This  re- 
tractor protects  the  mnscles 
during  division  of  the  bone, 
is  an  adniirabh'guide  for  live 
saw,  and  enables  the  assist- 
ant to  firmly  hold  the  proxi- 
mal portion  of  the  liujb  while 
the  bone  is  being  severed.  Pio.  499.— Two-taflc4  t^tructor  appHod. 


AMPUTATIONSL 


407 


Fio.  50O.— ^rotal  retractor.  f«|>en. 


.f   ff'jtacnJnm  should  be  at  hand  for  the  purpose  of  picking  up  small 

bleeding  points  of  s«nered  vessel?^  for  the  ])urpo8e  of  ligature  when  necet?sary. 

The  Afienrismni  Ncfulh  (Figs.   175,  177,  and  178).— Not  infrefiiiently 

this  iTnpleiTienl  is  niHnled  to  aid  the  surgeon  in  tying  collateral  branches 

which  arise  m  close  to 
the  ligature  as  to  im- 
peril I  he  formation  of 
a  proper  clot.  In  dis- 
eased vessels  this  pre- 
caution 18  of  greater 
significance  than  in 
healthy. 

A  support  for  the 
stump  composed  of 
wood,  or  pads  of  special  device,  or  an  ordinary  pillow,  ahould  be  provided 
and  confined  to  the  limb  with  rollers.  This  support  steadies  the  limb  and 
at  the  same  time  affords  a  ready  means  of  handling  the  stump.  In  lieu  of 
this  the  limb  may  be  swung  from  a  cradle  by  elastic  or  inelastic  suspension, 
which,  although  it  adds  to  ease  of  movement  and  comfortj  does  not  always 
control  properly  muscular  contraction. 

The  Commettts,— Before  beginning  an  amputation  the  operator  should 
rehearse,  in  his  mind  at  least,  the  entire  operation,  as  he  contemplates 
it;  by  doing  this  he  will  be  quite  certain  to  anticipate  the  details  and 
complications  of  the  procedure.  The  surgeon  should  plan  his  work  with 
careful  precision,  even  to  marking  out  on  the  limb  the  outlines  of  the  flaps, 
and  such  other  incisicms  as  may  be  rerjuired*  We  are  aware  that  this  is  sel- 
dom practiced,  even  by  the  most  experienced  surgeons;  but,  within  our  own 
observation,  had  it  been  done  better  results  might  have  been  secured.  The 
young  surgeon,  too,  often  fancies  that  to  do  this  proclaims  himself  as  igno- 
rant and  inexperienced;  such,  however,  is  not  always  the  case;  it  rather 
serves  to  emphasize  his  cautious  and  painstaking  qualities.  An  amputa- 
tion should  be  done  without  haste,  when  the  safety  of  the  patient  will  per- 
mit, remembering  that  it  is  done  quickly  when  it  is  done  well 

The  openitor  should  stand  in  ^^^^^^^.^i— ^^^_ 

such  relation  to  the  patient  that  JL  ,  J 

the  left  hand  can  readily  con- 
trol any  undue  hemorrhage  by 
compression  or  otherwise. 

The  primary  incision  should 
be  located,  if  possible,  so  that 
the  escaping  blood  will  not  ob- 
scure the  course  of  the  incisions 
subsequently  made. 

The  division  of  important  vessels  should  be  made  last,  when  possible. 
The  tissues  should  not  be  retracted   until  after  complete  division,  if 
practicable. 

In  flaps  made  by  transfixion  the  tissues  constituting  them  are  raised  or 


Fio.  501.— Metal  relriiftor,  eloeed. 
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di'pressed,  according  to  the  aspect  of  the  limb  from  which  the  flaps  are 
ttiiido.    Tho&e  in  front  of  the  bone  are  raised^  those  behind  depreeged. 

After  the  limb  is  removed,  the  open  mouths  of  tlie  vessul  shoukl  be 
caught  by  forcipresfiure,  forceps^  etc,  after  which  the  control  of  the  circu- 


FiM.  50^3, — <;.'atcliing  and  tying  blticding  pt:»ints. 

lation  is  slowly  relaxed,  and  all  bleeding  points  arrested  as  they  ap|X!ar  by 
fiuitalile  means  (Fig.  b02).  The  surguon  can  tlu^n  proceed  deliberately  to 
ligature  the  vessels  thus  secured.  The  open  ends  of  tendinowf  sheaths 
should  be  dosed  hy  suturing  to  exclude  infection. 


AHPUTATIONS   AT   UPPEll   EXTHEMFry. 

Thfi  Qeneral  BemurVs. — In  amputations  at  thf  earpus  and  digits*  it  is 
important  to  rememl:»er  that  us*^ fulness  and  symmetry  are  tlie  ends  to  be 
attained.  If  strength  and  uscfulncBS  be  the  desiderata,  the  in^rtions  of  the 
inuseles  and  ligaments  tliat  endow  the  part  with  important  fimetions  should 
be  preserved  (Fig.  503). 

It  is  therefore  imperative  that  tlie  surgeon  carefully  study  the  func- 
tions of  the  important  muscles  assot-iated  with  the  hand,  and  preserve  if 
possible  their  points  of  insertion.  The  surface  markings  of  the  palm  and 
of  the  digits  (Fig.  T\()\)  and  the  relation  of  (be  web  of  the  li Tigers  to  the  heads 
of  the  metacarpal  bones  and  to  the  vessels  are  important.  It  is  a  weli-estab- 
lished  principle  that  every  portion  of  the  hand  of  a  hiboring  man  which  pos- 
sesses motion  and  can  become  of  service  to  him  should  be  saved*  In  the 
ease  of  one  whost^  cireumstanrt'h  or  voration  will  permit,  the  sacrifice  of  use- 
fubiess  to  symmetry  may,  with  the  concurrence  of  the  patient,  lie  inade« 
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Amputation  at  the  Phalangeal  Articulations  (DharlhuJnilon).  The 
Aiuitumiail  i'oinLs. — Thr  lir>t  rnw  ul\siirgii'ai  phaliuigi's  is  flcxoil  by  the  tor- 
miiial  insertions  of  the  flexor  profumliis  cligUorura;  the  tit^-oncl,  by  those  of 
tbe  flexor  sublimis  digitorum;  tlie  tbirtl,  ]>y  tbe  ilexor  sufjlinri:*,  tliroii^h  the 
vincula  acvcssoriti  tendinum^  by  dense  fibrous  bands  connecting  the  tendons 
of  the  ilexor  sublimis  with  the  distal  extremity  of  that  row  (Fig.  505),  also 
by  the  R-condary  aetian  of  the  hi  rubrical  muscles  and  interosseii  on  the  ex- 
tremities of  the  hones  of  tliis  row. 

The  terminal  phalanx  is  amputated  by  si'izing  and  flexing  it  to  a  right 
angle  with  the  second  (Fig.  506) ;  an  ineifiion  which  opens  the  joint  is  then 
made  on  its  dorsal  s-orfaee,  on  a  line  corresponding  to  the  transverse  diam- 
eter of  the  second  phalanx.  Divide  the 
lateral  ligameuts  with  the  point  of  the 
knife;  separate  the  articular  surfaces, 
and  pass  the  blade  between  thcni ;  cut 
along  the  under  surface  of  the  pha- 
lanx to  be  removed,  close  to  the  hone  \  \  \ 


Fig,  503 ,— ( "o  n  s*^  r  v  n  I  i  sm  i  1 1  u  sf  mt4?d .  T  h  i  ni  i  b, 
stiim|>  of  iudui  linger,  and  tbe  Httle  fin^r 
remaining. 


Fia.  504.^ — Snrfare  markirii^s of  t!i©  rmlm 
ot  the  brtiuL 


(Fig,  507),  far  enough  to  make  a  paltmir  flap  of  sufficient  length  to  i-asily 
cover  the  end  of  i}w  stump  {V'l^,  50S).  Tlir  apjihtalion  of  tlie  rule  previ- 
ously given  regarding  the  length  of  flaps  will  enahh^  the  operator  to  meet 
this  re<}uireracnt.  If  the  base  of  the  flap  he  first  formed  by  dividing  tbe  tis- 
sues at  each  side  of  the  phalanx,  for  three  or  four  lines  down  to  the  bone* 
the  knift!  will  then  hug  the  under  surface  of  the  boue  in  making  the  flap 
without  cutting  the  base  of  the  flap  too  narrow,  which  otherwise  w^ould  oc- 
cur on  account  of  the  proximal  extremities  of  the  phalanges  being  thicker 
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than  their  iKJilieg.  "Remove  the  flexor  tenclon  from  the  flap,  tie  the  Yessele, 
dose  the  open  Pud  of  ihr  iffidinotts  sheath  with  a  suture,  confine  the  flap  in 
position  with  two  or  three  fine  suturetj,  anil  dress  antisi^eptically* 

llie  amputatwits  at  the  second  row  ean  be  perfornu-i!  in  preeisely  tlie 
same  manner  as  tlie  first;  or,  witli  tlie  finger  extended,  trtinsflx  the  soft 

/i 


Fio.  505, — Attachments  of  tpri*l<>ns  to  phalanges,  o.  Extenaor  communis  digitorum.  b. 
First  surgical  phabiiiK.  c.  Fibrous  bands  between  coniriion  fli^xor  tendons  and  distal 
extreiiiity  of  the  third  surgical  phalanx,  d.  Tenilons  or  flexor  stitdimis  digitoruin. 
«t.  Tendon  of  flexor  profundus  digitorum,    /.  Vmcula  uccessoria  tendinnm. 


of  meUearpal  bone.     A.  Joint  btitween  second  and  third  surgical  phalanges*    t. 
bclwei^n  first  and  second  snrgical  phalanges. 


Head 

Joint 


parts  on  the  palmar  surface  opj>osite  the  joint,  and  cut  downward  until  a 
well-ronnded  flap  of  proper  len^itli  is  f<>niit*d  (Fig.  5011).  Then  carry  the 
knife  npward  between  the  articnlar  surfaces  and  throngh  tlie  soft  parts  on 
the  dorsnm.  The  transfixion  method  is  objectionable,  because  the  vessels 
may  be  split  or  the  flap  be  iniperfeetly  formed  (Fig.  510). 

The  RcmarJi's,^ — Either  of  tlie  phnlnnges^  nniy  be  ampiit^ited  at  the  center 
by  a  short  dorsal  and  a  long  palmar  flap.    If  a  third  surgical  (first  anatomi- 


vL 


^ 


Pio.  506.— Flexed  phalanx,  Fto.  607.— Making  flap.        Fm,  508.— Flap  completed. 

cal)  phalanx  be  amputated  at  the  center,  the  power  of  flexion  is  limited  to 
the  lumVirieal  and  interosseii  muscles  and  the  vincular  tendons  connecting  the 
bas4?  of  the  phalanx  with  the  flexor  suldimis  digitorum.  These  connectione 
can  Ik?  supplemented  wisely  by  stitching  the  divided  tendons  to  the  contigu- 
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ous  tlieca.  Tbe  division  at  tliis  situation  is  rogsirded  by  nnaiiy  as  objection- 
able practice,  disarticulation  bt^ing  prt^fenible.  These  anatomical  fa^^La  have 
It'd  tbe  writer  to  amputate  frequently  in  tlie  continuity  of  this  phabinx»  and 
always  with  entirely  satisfat^tory  rcgiilts.  If  symmetry  be  a  primary  considera- 
tion, tbiB  method  of  amputation  can  not  be  commended.  In  the  case  of  tbe 
thumb,  tbe  index  and  little  fingers,  whatever  adds  usefully  to  the  length  of 
the  digits  should  he  saved,  as  the  range  of  motion  of  the  thumb  and  little 
finger  is  more  extc^nsive  than  that  of  the  others,  and  the  presence  of  the 
index  finger  or  its  stump  greatly  aids  a  crippled  thnmb  in  the  performance 
of  its  functions.  However,  it  should  not  be  forgotten  that  it  is  not  wij^e 
to  make  unnecessary  sacrifice  of  a  portion  of  any  phalanx,  as  this  portion 
may  be  of  great  prehensile  service  in  conjunction  with  a  crippled  thumb— 
at  all  events  of  more  uso  than  the  most  ingenious  artificial  device.  The 
phalanges  are  amputated  frequently  by  flaps  faBliioned  according  to  the 
demands  of  the  case.  Unequal  flaps  at  both  surfaces  of  the  finger,  and 
those  of  single  or  lateral  pattern,  can  be  employed  when  rci^uired*  It  is 
better  at  all  times  to  subordinate  symmetry  to  the  attainment  of  pre- 
hensile advantage.     It  is  better  that  transfixion  in  making  flaps  from  the 

digits  be  not  i>racticed,  be- 
cause when  thus  made  they 
are  often  ill  fashioned  and 
may  contain  tendinous  tissue. 
The  Gigli-IIaertel  saw  is  the 
best  agent  for  dividing  the 
bone;  bone-cutting  forceps 
often  crush  and  splinter  it. 
Tlie  free  communication  of 
the  synovial  tendinous  struc- 
tures of  the  little  finger  and 
the  thnmb  with  those  of  the  carpus  (Fig.  3(>9)  explains  the  occasional  ex- 
tensive inflammation  which  follows  injury  of  these  digits.  It  suggests  also 
closing  their  open  ends  with  a  suture,  or  by  sewing  the  divided  tendons 
to  them.  The  open  ends  of  the  slieaths  of  the  remaining  tendons  should  be 
treated  in  like  manner,  altliough  they  terminate  in  blind,  noncommnni- 
cating  extremities  at  the  lower  part  of  the  palm. 

Amputation  at  the  Metacarpo^phalangeal  Articnlatlons.— It  is  recom- 
mended by  some  that  this  operation  be  practiced  in  lieu  of  amputation  at 
the  middle  of  the  third  phalanges  (surgical)  of  the  second  and  third  fingers, 
or  even  disarticulation  between  the  second  and  third  phalanges. 

We  are  satisfied,  however,  that  the  hand  will  be  far  stronger  if  the  stump 
be  allowed  to  remain,  since  it  is  soon  easily  flexed  and  extended,  and  tbe 
continuance  of  these  motions  serves  to  stimulate  and  nourish  the  common 
muscles  engaged  in  performing  them,  and  thereby  strengthens  the  power  of 
the  remaining  fingers. 

Amputation  of  the  Second  or  Third  Fingers. — Amputation  of  these 
fingers  at  the  metacarpo-phalangeal  articulation  is  done  by  the  ovabflap 
method  J  and  the  flap  should  be  marked  out  before  the  operation  is  com- 


WiiK  500.— FJttp  by 
tnuisfixion. 


Pmi.  510. — Opening  joint. 
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method  begin  the  first  incision  at  the  base  of  the  metacarpal  bone  of  the 
thumb  (Fig.  515),  carrying  it  along  in  a  slightly  curved  direction  to  the 

outer  side  of  the  metacarpo-phalangeal  articu- 
lation, then  inward  through  the  line  of  the  web. 
The  second  one  joins  the  first  near  the  base 
of  the  metacarpal   bone,   and  takes   a   corre- 


Fio.  518. — Lateral-flap  method. 


Pio.  519. — Making  outer  flap. 


spending  course  along  the  inner  side,  meeting  the  former  at  the  inner 
extremity  of  the  transverse  line  of  the  web.    The  flaps  are  dissected  off. 


Pio.  520. — Amputation  through  fourth 
and  fifth  metacarpal  bones. 


Fio.  521. — Amputation  through  one  meta- 
carpal bone. 


and  the  articulation  l)ctween  the  metacarpal  bone  and  the  trapezium  is 
opened  from  the  ulnar  side,  to  avoid  injuring  contiguous  joints  (Fig.  51G). 
The  union  of  the  flaps  leaves  a  linear  cicatrix  (Fig.  517). 
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The  Lateral-flap  Method  (Fig.  518).— The  lateral-flap  method  can  be 
more  quickly  and  easily  performed  than  the  former,  but  leaves  the  cicatrix 
in  a  less  advantageous  situation.  Abduct  the  thumb  and  enter  the  knife 
between  the  first  and  second  metacarpal  bones,  carry  it  up  between  them 
with  a  sawing  motion,  till  the  head  of  the  first  is  reached.  Cautiously  dis- 
articulate the  digit  from  within  outward,  increase  the  abduction,  and  carry 
the  blade  through  the  joint  and  along  the  outer  side  of  the  metacarpal  bone, 
thus  making  the  outer  flap,  which  should  terminate  opposite  the  web  of  the 
thumb  (Fig.  519). 

Amputation  through  the  Metacarpal  Bones.— In  amputation  through 
two  or  more  of  these  bones  the  principal  flap  should  be  taken  from  the  pal- 
mar surface,  although  it  may  be  taken  from  the  border  of  the  hand  and 
palm  as  well  (Fig.  520).  If  but  one  metacarpal  bone  be  attacked,  the  inci- 
sions are  the  same  as  those  for  amputation  at  the  metacarpo-phalangeal 
articulation  by  the  oval  method,  the  only  difference 
being  that  their  upper  limit  will  correspond  to  the 
point  of  proposed  section  of  the  bone  (Fig.  521). 
The  bone  is  exposed  by  reflection  of  the  soft  parts 
up  to  the  point  of  proposed  division,  after  which  it 
is  sawed  through  with  a  chain,  Gigli-Haertel,  or 
metacarpal  saw,  separated  carefully  from  its  palmar 
connections,  and  removed  with  the  finger  attached. 
If  a  saw  be  not  convenient,  the  bone-cutting  forceps 
(Liston)  can  be  used,  although  with  some  risk  of 
splintering  the  bone.  This  operation  is  often  per- 
formed in  preference  to  disarticulation  at  its  head, 
in  order  to  give  symmetry  to  the  hand  (Fig.  522). 

The  Remarks. — The  division  of  the  transverse 
ligament,  which  extends  between  the  heads  of  the 
Pig.  522.--Appearance  of   metacarpal  bones,  lessens  the  strength  of  the  grip. 

hand  after  ampuUtion   This  operation  is  therefore  not  to  be  recommended 

through    third    meta-  ,    .      ii  #        i     i  i    i    i  t 

carpal  bone.  except  m  those  of  sedentary  habits,  and  even  m 

these  instances  the  subsequent  atrophy  of  the  soft 
parts  and  the  separation  of  the  metacarpal  bones  at  the  seat  of  the  oper- 
ation do  much  to  lessen  the  cosmetic  okci-i  originally  gained  by  the  am- 
putation. If  possible,  the  divided  ends  of  the  palmar  transverse  ligament 
should  be  sewed  together,  which  will  serve  to  lessen  the  tendency  to  the 
latter  element  of  deformity. 

Amputation  of  the  Last  Four  Metacarpal  Bones  (Disarticulation). — 
Make  a  semilunar  flap  from  the  tissue  of  the  palm  by  a  curved  incision, 
beginning  at  the  web  of  the  thumb  and  terminating  at  tlie  ulnar  border  of 
the  fifth  metacarpal  bone  (Fig.  523).  This  flap  can  be  made  by  transfixion  if 
desired  (Fig.  524).  The  dorsal  incision  (Fig.  525)  begins  at  the  same  point 
of  the  web  of  the  thumb,  and  is  carried  to  the  upper  third  of  the  metacarpal 
bone  of  the  index  finger,  and  from  there  transversely  across  until  it  meets 
the  ulnar  extremity  of  the  first  incision.  The  flaps  are  reflecte<l  up  to  the 
carpo-metacarpal  joints,  the  hand  is  strongly  abducted,  and  the  carpo-meta- 
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carpal  joint  opcnetl  Imm  tlie  ulnar  ^itle,  using  groat  niutiou  uut  to  injure 
the  articulation  of  tiic  tra|H'/iuin  and  the  metiirarpal  bono  of  tlit-  tlnimb. 
Without  the  thumb  this  operation  would  be  of  little  avail  in  securing  a  use- 


Fio,  52S,^Liue  of  phlmar 
ineision. 


Flo.  534. — Making  by  trans*     Fio,  525. — Line  of  dorsal 
fixion.  iiicistun. 


ful  stump.    Unite  the  flaps  with  intcriupted  sutures,  introduce  at  either 
angle  of  the  wound  drainage  when  needed  (Fig.  c>2il),  ami  treat  aiitiseptically, 

AmputatioE  of  the  Inner  Three  Metacarpal  BoEeB.— Begin  the  palmar 
incision  at  a  little  distance  below  the  base  of  the  tiftli  nietai'arpial  l>one,  carry 
it  downw^ard  and  outward  across  the  palm  behnv  and  parallel  with  the 
tran^veri^e  pahuar  fissure  for  about  an  inch  and  a  half,  tlien  toward  the  base 
of  the  middle  finger,  finally  dividing  the  weti  of  the  hand 
at  the  outer  side  of  that  digit.  A  like  flap  is  then  made 
on  the  dorsal  surface,  the  bones  are  removed^  and  the 
flaps  united  and  dressed  in  the  usual  manner. 

The  principles  embodied  in  the  last  two  amputations 
are  applicable  to  araputation  of  the  metacarpal  bones  of 
the  last  two  fingers. 

AmputatioE  of  the  Four  Metacarpal  Bones  with  the 
Fingers  requires  a  long  convex  palmar  flap  and  a  short 
concave  dorsal  one,  The  bases  of  the  metacarpal  honc« 
are  saved  as  they  afford  attachment  to  inqxfrtant  flexors 
and  extensors  of  the  carpus. 

The  Hrmarks, — Amputation  of  the  fingers  and  of  the 
metacarpal  hones  exposes  the  synovial  sacs  of  the  carpal 
bones  and  tendons  (Fij^r.  413)  to  the  dangers  of  inflamma- 
tion. It  is  fortunate  for  this  reason  ttiat  these  sacs  are 
not  common  to  their  respcetive  tissues.  The  relations  of 
the  surface  markings  of  the  palm  (Fig.  504)  (o  the  hones  and  vessels  of  the 
carpus  are  of  raueh  signifieanee  in  am|nitation  and  excision. 

Afier4reatmcnL— The  wounds  of  these  amputations  shimld  he  closed 
with  silkworm  gut  or  horseliair.  and  simple  drainage  shouhl  l)0  employed 


Pio.  586,— Appear- 
anee  of  stump. 
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for  the  first  two  or  three  days.  If  the  tissues  have  been  bruised  or  lacerated, 
freer  drainage  is  advisable.  The  hand  should  be  kept  in  an  elevated  posi- 
tion, and  the  wrist  joint  confined  with  a  splint. 

The  results  of  amputations  of  the  thumb  and  fingers  are  favorable.  Only 
three  to  six  per  cent,  and  even  less,  with  antiseptic  precautions,  die. 

Amputation  at  the  Wrist  (Disarticulation.) — The  bones  entering  directly 
into  this  articulation  are  the  radius,  scaphoid,  and  semilunar. 

The  Anatomical  Points, — The  location  of  the  joint  can  be  determined, 
1,  by  forcibly  bending  the  carpus  backward,  when  the  angle  on  the  dorsal 
surface  formed  by  the  hand  and  foreai^m  indicates  the  radio-carpal  joint ;  2, 
by  drawing  a  line  transversely  from  one  styloid  process  to  the  other  the  joint 
is  about  one  fourth  of  an  inch  above  this  line.  The  tip  of  the  styloid  process 
of  the  ulna  is  nearly  opposite  the  joint  at  that  situation.  The  lowest  trans- 
verse fold  of  skin  on  the  anterior  surface  of  the  wrist  is  about  three  fourths 
of  an  inch  below  the  joint ;  this  fold  indicates  the  upper  border  of  the  annu- 
lar ligament.  The  integument  on  the  back  of  the  wrist  is  thinner  or  more 
lax  than  is  that  on  the  front,  therefore  it  retracts  more  than  does  the  latter 
— a  fact  to  be  considered  in  the  construction  of  flaps.  The  relations  of  the 
tendons,  bones,  and  synovial  sheaths  with  each  other  are  well  illustrated 
elsewhere  (Fig.  416).  Amputation  can  be  done  by  either  the  circular^  single 
palmary  radial-flap^  or  the  double-flap  method. 

The  Circular-flap  Method, — To  establish  the  length  of  the  flap  ascertain 
one  fourth  of  the  circumference  of  the  wrist  at  the  articulation,  and  add 


Fio.  527.— Circular  method. 


Pig.  528.— Flaps  united. 


posteriorly  to  it  about  an  inch  to  compensate  for  the  retraction  which  char- 
acterizes the  integument  on  the  posterior  surface  of  the  carpus. 

Measure  downward  from  the  articulation  this  distance  and  divide  the 
soft  tissues  by  an  oblique  incision  which  becomes  circular  by  retraction; 
dissect  up  the  sleeve  of  integument  until  opposite  the  joint;  pronate  and 
forcibly  flex  the  carpus,  and  open  the  wrist  joint  on  the  dorsal  surface  by 
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au  incision  cxteinling  bt'tween  tht?  styloid  prwrsj^es;  tlivide  the  lateral  liga- 
ments, pass  the  bladt?  tlirough  the  artieiilatioiu  aiu!  sever  the  rt'maining  stnic- 
tuit^s  (1^  ig-  5*^7).  Join  the  Ilaj^s  in  tlie  lonj^  axis  of  the  joint,  introduce  drain- 
age and  Bulure^s  and  drcfis  antiseptieally  (Fig.  528).  If  for  any  reason  the 
flap  ini  made  too  fehort,  the  defect  can  be  rcmeiliefl 
by  sawing  olT  obliquely  the  styloid  processes. 

The  Siufjh  Pahnar  Flap. — The  single  palmar- 
flap  nietbod  is  easily  ]KTformeil,  and  makes  a  serv- 
iceable stump.  Mark  out  on  the  palmar  surface 
with  a  strong  scalpel  a  eeinihmar  flap  about  tliree 
inches  and  a  half  in  length  going  down  io  the  flexor 
tendons,  the  Imse  lieing  located  just  below  the  apices 
of  the  styloid  processes  (Fig.  529);  reflect  it  up- 
ward; divide  the  remaining  tissues  in  front  of  the 
articulation;  open  the  articulatioiK  pass  the  knife 
through  it,  and  make  a  short  dorsal  flap.  The 
dorsal  flap  can  be  made  flrst,  the  joint  opened  from 
behind,  and  the  long  anterior  flap  cut  from  the  joint  outward.  The  former 
is  the  l)etter  pJMn,  however,  as  thus  a  more  synnnetrical  flap  is  made. 

The  Doubfe-ffap  Method  (Ruysch), — Mark  out  the  distal  limits  of  the 
flaps  as  in  the  circular  method;  flex  and  pronate  the  hand;  carry  a  semi- 
lunar incision  over  its  dorsum,  beginning  at  tlie  styloid  process  of  the  ulna, 
extending  to  the  circular  line  indicating  the  dorsal  extent  of  the  Oap,  and 
terminating  at  the  radial  styloid  process  (Fig,  530).     Dissect  up  the  flap, 


Fia.  529.— ^Single  pidniar 
Jlap. 


Fig.  530.— Making  dorsal  flap. 


Fio.  531.— Milking  anterior  fiiip. 


allowing  the  tendons  to  remain  ;  flex  the  carpus  flnnly.  and  open  the  articu- 
lation, as  in  the  circular  method;  carry  the  blade  of  the  knife  through  the 
artii'ulation  (Fig.  531)  and  make  the  antenor  flup  by  cutting  downward  and 
outward. 
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Pio.  532.— Dubnieirs 
method.    Radial  flnp. 


llie  IhJlal  Flap  (Dulirueil).— Maku  a  flap  beginning  on  the  dorsal  sur- 
fftt-e  at  a  point  just  ubovu  tli'j  artkulation  ami  at  the  junction  of  the  outer 
third  with  tlie  inner  two  thirds  of  that  surfaee,  and  extending  downward 
toward  the  thumb,  erossing  the  middle  of  the  nietaearpal  bone  of  that  digit 
toward  tlie  palm,  then  curving  upward  anil  inward  throngh  tlie  themir  emi- 
nence and  terminating  at  a  point  on  the  palmar  surface  of  the  wrist  directly 
o  p  1 1  o,s  i  t  e  t  h  e  s  i  te  o  f  I  reg  inning  (Fig,  532).  Sep  a  ra  t  e 
the  thumb  flap,  cooneel  ttie  sides  of  its  liase  hy  an 
incision  carried  transversely  around  the  nlnar  side 
of  the  hand,  draw  the  skin  upward*  open  the  joint 
as  before,  remove  the  carpus,  and  properly  adjust 
the  flaps  (Fig.  533). 

The  Remarks. — The  pisiform  bone  is  fretjuently 
removed  from  tlie  flaps.  If  the  tissues  are  not 
inijjaired  Ijy  diswii^ed  or  acute  inflammatory  pro- 
cesses, the  sheaths  of  the  tendoJis  should  be  closed 
with  sutures,  even  including  the  ends  of  the  ten- 
dons, if  not  too  niucli  retracted,  after  wbieli  the 
flaps  are  united,  suitalde  drainage  provided,  anti- 
septic dressings  applied,  and  the  limb  placed  on  a 
retaining  palmar  splint  to  control  the  movements. 
If  the  tissues  be  inft?t'fed,  the  wound  should  be 
packed  lightly  with  gauze,  dressed,  kept  clean,  and  when  granulations  ap- 
pear the  surfaces  should  be  united  in  a  suitable  manner. 

The  Remits. — A  tot^l  number  of  2bG  eases  of  amputation  at  wrist  joint 
done  for  various  causes  shows  the  following:  Of  189  cases  done  before  asep- 
sis, 26.31  })er  cent  died.  Of  ^j7  cases  done  under  asepsis,  1.8  per  cent  ter- 
minated fatally.    In  civil  practice  the  rate  is  less  than  12  per  cent. 

It  follows  therefore  that  amputation  at  the  wrist  joint  can  not  be  recom- 
mended on  the  ground  of  safety  to  the  patient.  There  are  other  olijecti<uis 
of  less  importance,  which,  with  the  one  just  stated,  places  the 
operation  in  disfavor.  It  makes  a  stump  which,  owing  to 
the  feebleness  of  the  circulation  of  the  flaps,  often  becomes 
cold  and  even  ehilblained,  and  the  bulbous  extremity  often 
interferes  with  the  application  of  the  properly  fitted  socket 
of  an  artificial  appliance.  However,  supination  and  prona- 
tion of  the  fort:*arm  are  more  nearly  complete  than  in  ain- 
jndatifms  of  the  forenrm,  for  obvious  reasons. 

Ampiitation  of  the  Forearm. — The  forearm  can  be  am- 
putated l>y  either  of  the  following  methods:  The  circnhir  skin- 
ffap.  the  ('qniialend  skin-ffitpj  or  Ihe  (utlt'ro-po.s(rrior  mitsnilo-cuifun'om  flop. 
The  Anaiomica!  Points. — ^The  insertions  of  the  supinator  muscles  should 
l)e  saved  when  possible,  to  preserve  their  function.  During  division  of  the 
interosseous  structures  the  forearm  should  lie  supinated  to  afford  as  much 
room  as  possible  for  that  purpose. 

The  Cirnilar  Sk'ln-ftap  Method. — Although  this  method  can  he  em- 
ployed at  all  parts  of  the  ann,  yet  it  h  best  suited  for  the  low^er  third.    It 


Flo.  5^3.— Ap- 
pearance of 
stump. 
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is  performed  by  first  carefully  laying  out  the  length  of  the  flap  equal  to  a 
little  more  than  one  fourth  the  circaiioferenee  of  the  limli  at  the  point  of 
bone  section.  Then  with  a  long  knife  divide  the  tiseuea  by  a  cireular  inci- 
sion down  to  the  fascia  fiurrounding  the  muscles,  and  dissect  up  the  integu- 
mentary cuff  by  repeated  incisions  directed  toward  the  muscles  (Fig.  474), 

If  the  integumentary  cuff  be  too  small  to  be  turned  up  readily  it  is  slit 
up  at  the  most  dependent  part.  After  the  flap  is  reflected  suflRciently,  the 
muscles  are  divided  half  an  inch  or  bo  below  the  line  of  its  reflection  hy  a 
circular  sweep  of  the  knife  made  down  to  the  bone.  The  untlivided  tissiiCii 
lying  between  the  bones  on  both  as])ects  of  the  limb  are  severed  with  n  scalpel. 
It  is  wise  that  the  interosseous  membrane  and  its  vessels  should  he  divided 
a  short  distance  below  the  point  of  proposed  bone  section,  and  its  borders 
separated  from  those  of  the  contiguous  bones  up  to  the  point  of  section  with 
the  scalpel.  And,  too,  the  blade  should  be  withdrawn  with  each  section  of  the 
membrane;  for  to  turn  it  while  between  the  hones 
lacerates  and  unnecessarily  injures  the  soft  structures. 
This  course  avoids  the  risk  of  cutting  the  vesstds  too 
short,  as  occurs  when  they  are  divided  at  a  level  with 
the  bones,  which  proceflure  permits  them  to  retract 
above  the  point  of  easy  access.  The  muscles  are 
then  drawn  upward  with  the  three- tailed  retmetor 
(Fig,  497),  and  the  bones  sawed  at  the  highest  point 
of  exposure,  the  radius  being  divided  first.  Having 
secured  tlie  radial,  ulnar,  anterior  and  posterior  inter- 
osseous  arteries,  the  wound  is  tht^n  properly  united 
(Fig,  534),  drained,  and  dressed. 

The  Equilateral  Skin-ffap  3/^^/^0(1— With  the  fore- 
arm midway  between  supination  and  pronation  the 
flaps  are  raised  either  from  the  radial  and  ulnar  bor- 
ders or  the  dorsal  and  palmar  surfaces  of  the  forearm, 
the  latter  course  being  most  frequently  udopted.  The 
length  of  the  flaps  is  determined  in  the  same  manner 
as  for  the  circular,  plus  an  inch  for  special  retraction; 
in  fact,  if  the  incision  be  made  first,  and  the  angles  of  the  cut!  trimmetl  off 
down  to  near  tlie  site  of  muscular  section,  the  flaps  will  thus  be  formed. 
It  16  better,  however,  to  mark  them  out  before  incision,  since  to  make  each 
with  the  same  curve  and  same  breadth  of  base  is  not  an  easy  task  without 
this  precaution.  Tlie  remaining  steps  of  the  amputation  are  similar  to  those 
of  the  circular  method.  Jarobson  pdvist's  that  the  posterior  flap  l)e  made  an 
inch  longer  than  its  fellow  to  provide  for  the  greater  retraction  of  the  integu- 
ment of  that  aspect  of  the  jiart. 

The  M use nlo-cuian eons- fUip  Method. — The  musculo-cutaneous  flap  is 
made  by  transfixion  and  cutting  outward,  or  cutting  from  without,  the  for- 
mer plan  being  commonly  employed.  Either  plan  of  action  is  best  fittcil  for 
the  upper  half  of  the  forearm,  on  account  of  the  large  muscular  development 
at  tliat  situation  (Fig.  2'i4).  Owing  to  the  great  degree  of  muscular  retrac- 
tion here,  the  making  of  the  flaps  should  be  carefully  planned  and  executed. 


Fiu.  534.— Stump  after 
circular  operation. 
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The  width  of  the  base  and  the  length  of  each  should  equal  one  half  the  cir- 
cumference of  the  limb  at  the  point  of  proposed  amputation.  It  will  not  be 
amiss,  in  cases  of  large  muscular  development,  to  increase  the  length  some- 
what, on  account  of  the  unusual  contraction  incident  to  this  class  of  cases. 
The  remaining  steps  differ  in  no  essential  degree  from  those  of  other  methods 
of  procedure. 

The  Comments, — The  placing  of  the  cicatrix  at  the  end  of  the  stump  in 
the  arm,  even  when  followed  by  its  adhesion  to  the  underlying  tissues,  is 
less  objectionable  than  at  the  end  of  a  weight-bearing  stump,  for  apparent 
reasons.  The  circular  method  is  not  advisable  at  the  upper  two  thirds  of 
the  arm  because  of  the  large  amount  of  muscular  structure  there. 

The  Results. — Of  2,933  cases  of  amputation  of  the  forearm  during  the 
preaseptic  period,  16.34  per  cent  died ;  of  478  operations  under  asepsis, 
only  3.09  per  cent  terminated  fatally. 

Amputation  at  the  Elbow  Joint  (Disarticulation).— The  elliptical-ffap, 
the  circular,  and  the  anterior  single- flap  methods  are  commonly  employed. 

The  Anatomical  Points. — Before  operation  carefully  define  the  location 
of  the  most  prominent  portions  of  the  condyles  of  the  humerus.  The  inter- 
nal condyle  is  about  one  inch  and  the  external  about  three  fourths  of  an  inch 
above  the  articulation.  Just  below  the  outer  condyle  is  felt  the  movable 
head  of  the  radius ;  about  an  inch  below  the  inner  condyle  the  ulna  joins  the 
humerus ;  the  articulation  is  therefore  oblique,  the  inner  portion  being  about 
half  an  inch  the  lower,  owing  to  the  inner  condyle  being  that  much  longer 
than  the  outer.  The  anterior  crease  of  the  integument  is 
just  above  the  joint.  The  integument  on  the  anterior  and 
radial  sides  of  the  joint  retracts  freely,  while  that  on  the 
posterior  has  little  tendency  to  retract,  and  is  well  inured 
to  pressure  by  previous  use. 

The  Elliptical-flap  Method. — The  elliptical  method 
can  be  practiced  by  making  the  ellipse  either  on  the  an- 
terior or  posterior  surface  of  the  limb. 

The  Anterior  Ellipse. — In  this  method  the  olecranon 
process  marks  the  highest  point  of  the  ellipse  behind; 
the  anterior  point  of  the  ellipse  is  just  above  the  middle 
of  the  forearm  in  front  (Fig.  535).  The  flap  is  outlined 
by  an  incision  made  through  the  skin  only,  extending 
from  the  olecranon  around  in  front  and  back  to  the  point 
of  starting.  The  forearm  is  then  slightly  flexed,  the  flesh 
pinched  up  and  transfixed  down  to  the  bone  close  to  the 
joint  through  the  beginning  of  the  preceding  incision, 
and  the  knife  carried  downward  and  forward  along  the 
same  line  to  the  completion  of  the  flap.  The  flap  is 
then  drawn  upward  and  disarticulation  is  performed  the 
same  as  before.  The  union  of  the  borders  of  the  wound  results  in  a  poste- 
rior cicatrix. 

The  Posterior  Ellipse. — In  this  method  the  points  of  th(»  elli])^i( 
reversed,  the  flap  being  taken  from  the  posterior  surface. 


Pio.  535.— The  ellip- 
tical-flap method. 


are 


There  is  nothing 
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to  commend  this  plan  in  the  place  of  the  former.     In  this  amputation  a 
drainage  tnhe  should  !m'  employed  for  tlie  fir^t  few  days  of  the  trejitment. 

The  Cinuiar  MethoiI.^Lny  out  tlie  flaps  obliqui-ly,  measuring  from  the 
condylui^^ — four  inches  liehjw  the  outer  and  two  and  a  lialf  inches  i»elow  the 
inner  condyle.    Divide  the  superficial  tissues  obliquely  down  to  the  fascia 


Fig.  586. — C'ircular  amputation 
at  elbow  johit. 


Fio.  537* — Stump  in  circular 
atiiputatioa  at  elbow. 


thi 


surrounding  tlu^  musiles;  di?^sect  the  flap  upward  tn  a  level  with  the  joint, 
the  bony  landmarks  tt)  which  should  again  be  carefully  determined.  Forci- 
bly extend  the  arm  and  make  an  oblique  incision  in  front  on  the  line  of  the 
articulation  into  the  joint :  H'ver  the  int*Tnal  aud  external  lateral  ligaments, 
and  presi?  the  arm  still  farther  backward:  draw  the  oleiTanon  protest  for- 
ward into  the  wound,  nnd  sever  its  connection  with  the  triceps  (Fig,  536). 
T^uite  the  borders  of  the  Hap  as  in<1icated  in  the  figure  (Fig.  537).  The 
flaps  can  also  he  united  from  before  backward,  which  causes  the  cicatrix 
to  fall  between  the  condyles,  and  likewise  increases  the  drainage  facilities — 
two  very  important  indications. 

Tlie  Anirrlor  Sin fjlt*- flap  MHhod, — The  single  thip  cau  l>e  made  either  of 
integument  and  subcutaneous  tissue  alone  or  it  may  be  musciilo'cutaneous* 
and  fornu'd  by  transfixion.  In  either  instiince  it  should  lie  taken  from  the 
anterior  surface  of  the  forearm.  //  made  hy  tramfixion  (Fig.  538),  supinatt^ 
and  flex  the  forearm  slightly,  raise  the  soft  parte  in  front  of  the  joint  and 
enter  thr  knife  an  inch  lielow  the  inner  c<mdyb%  pass  it  in  fnmt  of  the  bones 
ohliqnely  outward.  cnuf*ing  it  to  escape  about  two  im-hes  below  the  outer 
condyle.  Cut  the  anterior  flap  downword  and  outward,  tnaking  it  about 
four  inches  and  a  half  in  length,  the  radial  side  tieing  the  longer,  luvause  of 
greater  retracti*>n  there;  dissect  and  draw  the  fliip  op  to  a  level  with  thr 
joint  in  front.  Make  the  posterior  flap  by  conntTting  the  extremities  of  the 
first  incision  hy  a  slightly  convex  one  of  the  skin  alone,  or  inelutling  the 
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musuular  tissues  (Fig,  539) ;  dissect  t\m  up,  after  wliieh  the  Joint  is  opuiit?d 
in  front,  the  lateral  ligaments  are  divided,  the  olceranon  process  is  displaced 
forward,  and  the  triceps  cat  olf. 

The  Vomrnetds, — In  ainputationti  at  the  eihow  the  variety  and  location  of 
the  ilap  must  be  regulated  largely  by  the  state  of  the  tis^sues.  Imperfect 
soft  parts  at  one  at^pect  necessitate  a  |iroportionate  increaa^  of  the  tlap  of 
the  opposite  surface.  Therefore,  it  -should  he  remembered  to  seek  flaps 
wherever  they  may  he  found,  rather  than  impair  the  uscfiilnesg  of  the 
stump  by  sacrifice  of  hone. 

It  is  advisable,  when  possilik%  to  saw  otT  the  olecranon,  allowing  it  to 
remain  with  the  triceps  attached.  If  it  be  possible  to  sever  the  ulna  below 
the  insertion  of  the  brachialis  anticus,  allowing  the  fragment  to  remain  along 
with  its  muscular  attachments,  the  slnnip  will  he  more  scnnceahle.  In 
aojputations  near  the  cIIhiw,  the  tnherele  of  the  radius,  together  with  the 
biceps  tendon  inserted  into  it»  shoidd  be  carefully  preserved  when  possihle. 

The  anterior  elliptieai  and  the  anterior  single-flap  method  each  provides 
an  ample  and  well-nourished  flap,  good  drainage,  and  suitably  locates  the 


Fig,  588. — Aiiterioi  ilap  by  transflxion. 


Fig,  530. — JIakiiig  posterior  flap. 


cicatrix.  Of  the  two,  the  former  is  somewhat  the  belter  i>Ian ;  each  is  the 
antithesis  of  the  posterior  elliptical  in  these  respects.  The  circular  method 
ahhough  causing  a  limited  loss  of  the  soft  parts  covers  less  satisfactorily  the 
end  of  the  stump  and  places  the  cicatrix  there. 

The  ResiiUs, — Of  33i'  aro|>utations  in  this  situation  for  various  causes, 
done  before  asepsis,  14.15  pt^r  ci'ut  died;  in  252  cases  done  under  asepsis 
the  mortality  was  3.t5T  per  cent. 

Amputation  of  the  Arm,— The  arm  can  he  amputated  by  the  circular' 
flap  method,  ike  irregalar  double  ffap,  the  (wtcro- posterior  flap,  ike  sifi' 
(j!e  circultir  incifiion  of  Crism  (Fig.  fJ37),  and  by  Ttmlr's  rnfthofi.  The 
circular-flap  methods  are  applicable  especially  to  the  lower  portion  of  the 
arm;  the  remaining  methods  are  hetter  adapted  to  the  uj^per  portion,  and 
each  can  lie  employed  as  circumslances  rt'tpiin^. 

The  CHrcuiar-flap  Mt:thod,—The  circular-flap  method  can  be  practiced 
in  either  of  two  ways:  FfrsY,  the  length  of  the  flap  is  made  to  conform  to 
one  fourth  of  the  circumference  of  the  limb,  plus  an  additional  inch  to  pro- 
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vide  for  retraction.  Divide  the  gyperficial  tisBues  down  to  the  muscular 
fascia  and  turn  the  flap  up  as  olsewhere  (Figs.  474  and  475) ;  then  divide 
the  musclea  about  an  inch  beh^w  the  reilcction  of  the  flaps  down  to  the 
bone.  Apply  the  two-tailed  retractor  (Fig,  499),  &aw  through  the  bone 
opposite  the  point  of  relleetion  of  the  flap,  and  unite  theilaps  in  the  direc- 
tion best  calculated  to  provide  dependent  drainage.  Second^  divide  the  in- 
tegument the  mme  a^  before,  free  it  at  the  border  from  the  intennuscnlar 
septa,  draw^  the  Hap  upward  gently  and  with  a  long  knife  make  a  circular 
reep  around  hut  not  entirely  through  the  muscles,  draw  up  the  divided 
muscular  fibers  and  repeat  the  circular  sw^H^jn  going  ihh  time  down  to  the 
bone.  This  manceuvre  makes  the  cont^shapetl  arrangement  of  the  end 
(Fig.  (j34).     In  other  ret^pcclii  the  o])eratious  arc  i^imilar. 

The  Irregular  Douhh-fiap  Method. — If  skin  alone  be  employed,  the  un- 
equal flaps  should  be  carefully 
mapped  out  upon  the  integument  of 
the  arm*  Dissect  these  up,  and  an 
inch  below  the  flap  reflection  make 
a  circular  section  of  the  muscles 
down  to  the  bone;  unite  the  flaps 
and  dress  the  stump. 

7'he  Remarks. — The  irregular- 
flap  metliod  is  advantageous  in  the 
saving  of  bone,  when  irrogolur  in- 
jury or  disease  of  the  surface  of  a 
limb  requires  either  this  kind  of  flap 
or  else  a  sacrifice  of  leverage  to 
secure  uniform  ones.  The  base  of 
each  Hap  should  equal  one  half  the 
circumference  of  the  limb.  If  the 
condition  of  the  soft  parts  will  per- 
mit^ the  length  of  the  anterior  flap 
is  made  equal  to  the  circumference 
of  the  limb,  the  posterior  to  half 
that  distance. 

The  AnterO'posterior  flap  Meth- 
od.— The  an tero- posterior  flaps  can 
be  made  of  skin  alone  or  combined 
with  muscle.  In  the  former  instance 
they  are  fashioned  and  raised  as  is 
already  elsewhere  indicated. 

If  musculo-cutaneous  flaps (Lan- 
genbeck)  be  desired,  they  can  be 
made  by  transfixion  and  cutting  froiri  within  outward  with  a  long  knife,  or 
from  without  inward  with  a  scalpel.  Tlie  latter  plan  secures  better  uni- 
formity of  outline  uf  the  flap.  If  made  by  cutting  from  without,  outline 
them  carefully  (Fig.  540),  and  when  dissected  up  the  dt^sired  ditstaace, 
finish  the  operation  by  a  complete  divitfion  of  the  muscles. 


Fig.  mo. — L4ing«nbeck'§  melhod. 
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The  larfje  antenor  and  small  posterior  skin-flap  method  is  sometimes  per- 
formed (Fig.  541),  nUo  one  witb  a  large  antorior  fliip  and  a  pnstfM*inr  i  ireular 
incision  (Fig.  542).  These  flaps  possess  the  advantage  of  good  drainage  and 
of  placing  the  cicatrix  where  it  ia  well  removed  from  irritation*  The  diraen- 
Bions  of  the  flaps  can  be  easily  estimated  on  the  basis  of  reciprocal  length — viz., 
if  one  be  increased  in  length,  the  other  Bhould  be  proportionately  shortened. 
Teales  Method, — Teale's  method  when  employed  should  be  done  at 
the  lower  portion  of  the  arm,  the  long  fhip  being  taken  from  the  antero-ex- 

ternal  anrface,  in  order  that  the  short  one 
ahall  contain  the  nerves  and  the  brachial 
artery. 


Fio.  541*— Unequal  skiu  flaps. 


Fio.  542. — Large  anterior  flap. 


Amputation  at  the  Surgical  Neck  of  the  Humerus.— T'wo  meihods  of 
amputation  are  practiced,  in  either  of  which  the  bone  ia  divided  just  above 
the  insertions  of  the  tendons  of  the  pectoralia  major  and  the  latissimus  dorsi 
muBcles.  This  ampntation  is  charjicterized  by  special  cQns^ideration.%  snch 
as  the  avoidance  of  the  line  of  epiphyseal  junction,  of  the  bursa  of  the  sub- 
Bcapnlar  tendon  on  account  of  its  frequent  communication  with  the  shoulder 
joint,  and  of  the  vessels  and  nerves  associated  with  the  surgical  neck  of  the 
bone.  The  operation  can  be  employed  for  uncomplicated  cjises  in  those 
over  eighteen  years  of  age. 

The  Anatomical  Points. — The  integument  over  the  deltoid  ia  thicker, 
more  adherent,  and  less  retractile  than  is  that  over  the  pectoral  muscle  and 
inner  surface  of  the  arm,  Witli  the  arm  hanging  at  the  side  and  the  hand 
supine,  the  bicipital  groove  looks  forward,  and  the  articular  surfaces  of  the 
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head  in  the  mme  direction  as  the  inner  conilylc.  The  circumflex  artery  and 
nerve  cross  the  hninerus  honzontally  about  three  nuarturs  of  an  ineh  above 
tiie  vertical  center  of  the  deltoid  muscle — an  ini[»ortant  fact,  especially  in 
excision  (page  387). 

The  Oval  Mdhod  {Guthrie). — Arrest  the  circulation  of  the  subclavian  by 
direct  or  elastic  pressure,  raise  the  arm  from  the  side  of  the  body,  begin  the 
cutaneous  incision  two  fingers'  breadth  beneath  the  acromion  process,  carry 
it  to  the  inner  side  of  the  arm  just  below  the  border  of  the  pectoralis  major 
muscle,  then  beneath  the  arm  to  the  outside,  where  it  is  joined  by  a  second 
incision  carried  backward  from  the  beginning  of  the  preceding  one.  The 
integument  is  retracted  and  the  muscles  of  the  flap  are  severed,  the  bone  is 
exposed  up  to  the  great  tuberosity,  the  circumflex  vessels  and  nerves  are 
drawn  upward  with  a  hook,  and  the  bone  is  sawed  through.  The  large 
nerves  are  cot  short.  If  the  circumflex  vessels  can  not  be  withdrawn  from 
danger  tliey  should  be  tied  and  divided. 

The  Single  Externul'flap  Method  (Farabeuf).— An  integumentary  U- 
shaped  flap  with  the  base  equal  in  width  to  one  half  the  circumference  and 
the  length  to  the  diameter  of  the  extremity  is  made  with  tlie  base  two 
inches  below  the  surgical  neck.  The  muscidar  tissue  is  divided  by  trans- 
fixion, and  cutting  outward  in  the  line  of  the  integumentary  incision*  The 
tissues  at  the  inner  aspect  of  the  limb  are  divided  singly  and  with  care  as 
follows:  Expose  the  bone  below  the  bicipital  groove;  divide  the  periosteum 
at  that  point  and  detach  it  upward  along  the  groove  with  an  elevator,  in- 
chiding  the  insertion  of  the  greater  part  of  the  pectoral  muscle ;  divide  the 
tendon  of  the  loug  head  of  the  biceps  low  down,  avoiding  injury  of  the 
synovial  sheath  and  also  of  the  bursa  of  the  subscapularis  tendon.  Expose 
and  tie  the  main  vessels  before  their  division,  cut  short  the  nerves  and  sever 
the  tendinous  insertions  close  to  the  bone.  The  flaps  are  united  and  dresaed 
in  the  usual  manner.  Amputations  at  tliis  situation  are  regarded  as  less 
fatal  than  disarticulation  at  the  shoulder  joints  and,  moreover,  the  rotundity 
of  the  joint  is  better  preserved,  and  the  stump  oflfers  a  better  opportunity 
for  the  attachment  of  an  artificial  limb. 

The  Remarks. — The  circular  method  is  better  adapted  to  the  lower  and 
the  flap  method  to  the  upper  half  of  the  arm.  In  amputations  of  the 
humerus  during  childhood  the  disproportion  of  the  growth  in  the  bone 
and  soft  parts  is  lialilc  to  result  in  a  conical  stnmp.  It  happens  not  in- 
frequently in  these  casi^s  that  rcpcatiti  exsection  of  the  distal  end  of  the 
elongating  bone  is  required  to  relieve  pain  and  discomfort  at  the  end  of  the 
stump. 

The  RfsuUs, — In  8,050  amputations  of  the  arm  for  all  causes,  of 
7, 157  done  before  antisepsis,  29 J)  per  cent  died;  of  593  with  asepsis,  12.4 
per  cent  died — ^about  eighteen  per  cent  when  done  in  the  upper  third,  six- 
teen per  cent  at  the  middle  third,  and  about  twenty-six  per  cent  at  the  lower 
third^ — the  greater  per  cent  in  this  situation  being  due,  no  doubts  to  the 
greater  degree  of  the  injury  calling  For  amputation  at  this  poiut. 

Amputation  at  the  Shoulder  Joint  (Disarticfdation), — There  are  various 
methods  recommended  for  nmputation  at  this  joint.    It  is  hardly  necessary 
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to  enter  into  the  details  of  more  than  those  which  are  commonly  recognized 
aod  employed.  The  reinniudcr,  wliilo  ingenious  in  many  instiincos,  do  not 
present  Bufllcient  pmctical  diltereocea  to  entitle  tlaein  to  iiitrodnction  into 
other  tliaii  eyclopredic  treatises  of  operative  surgery. 

Four  methods  of  amputation  will  be  described :  The  external-  and  in- 
ternal Jhip-method,  the  circular  methody  the  racket  methods  of  Larrey  and 
Spence, 

The  special  considerations  incident  to  disartienlation  at  this  Joint  may 
be  briefly  stated  as  follows:  1,  The  control  of  hemorrhage;  2,  the  main- 
tenanee  of  the  spume  try  of  the  shoulder;  3,  the  transverse  division  of  the 
axillary  vessels  and  high  division  of  the  nerves;  4,  the  prevention  of  entry 
of  air  into  the  veins;  5,  the  establishment  of  good  dniinago;  6,  the  least 
possible  division  of  tissue;  7,  the  e^sy  disarticnlHtion;  8»  the  formation  of  a 
Bervieeable  stump. 

IIcBmorrhiuje  may  he  prevented  by  direct  pressure  of  the  subclavian  on 
the  first  rib  by  the  thumb,  a  padded  key,  or  the  padded  extremity  of  a  short 
crutch,  or  the  artery  may  be  ligatured  here  for  the  purpose.  Which  expe- 
dient is  the  best,  depends  very  much  indeed  on  the  quietude  and  comlition 
of  the  part ;  f or>  if  the  shoulder  be  pushed  upward  during  the  operation, 


FitJ.  543.— Shoulder-joint   unipiitHtiun.     Pins  uiid   rubbertulx^   tourtiique)  ion. 

The  Ksraarch  bandage  is  removed  from  urm. 

the  compressing  agent  may  be  displaced  by  movements  of  the  clavicle,  if 
the  ti^i^ucB  lie  thickened  hv  disease,  or  otherwise,  direct  pressure  may  be  inef- 
ficient for  the  purpose.  The  employment  of  elastic  constriction,  as  tignred 
(Fig,  545),  or  witli  the  aid  of  \Vyeth*s  needles  (Figs.  543  and  514),  may 
answer  well  throughout  unless  the  vessel  be  compressed  against  the  liead  of 
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the  Immcrns.  When  thus  compressed,  lKT?morrhiigo  will  probably  occur 
when  the  bono  i^  removed.  Before  division  of  tiio  vessels,  however,  the  tis- 
sues containing  them  can  be  firmly  grasped  by  the  hand  above  the  point  of 
section,  and  thut^  the  bleeding  will  be  iireventcd  in  any  instance.  Symmvtry 
is  maintavted  to  the  fullest  extent  by  the  preserYatiou  of  the  deltoid,  th6 


Fia.  544 — Appe&mnce  after  disarUculdtion  ond  Hfrftture  of  the  vessels. 

acromion  process,  and  the  circumflex  nerves  and  arteries;  division  of  these 
nrrvcs  and  arteries — tlie  former  especially — leads  to  muscular  atrophy, 
Trattsverse  divisiofi  of  the  vessels  is  easily  made  by  cutting  the  tissue  con- 
taining them  at  right  angles  while  taut,  fligh  tfividon  of  tht*  nerves  is  easily 
performed  by  pulling  down  upon  them  before  section.  The  entrance  of  air 
is  prevented  by  |irumpt  closure  of  the  open  inuuths  of  the  veins  (page  122), 
The  remaining  four  special  considemtions  will  be  recalled  in  connection 
wnth  their  exemplification  by  operative  method. 

The  External-  and  In  tenia) -flap  Method  (Dupuytren). — Place  the  pa- 
tient at  the  e<lge  of  the  table,  and  turned  toward  the  healthy  side,  with  the 
body  raised;  make  an  external  ova!  flap  by  an  incision  extending  from  the 
coracoid  process  downward  and  outward  to  the  iTisertion  of  the  deltoid,  then 
upward  and  liackward,  terminating  at  tlu'  junction  of  the  acromion  process 
with  the  spine  of  the  s<*aj»ula  (Fig.  545).  Raise  the  flap,  including  the 
deltoid  muscle,  as  far  as  the  acromion,  expotve  the  capsule  of  the  joint,  push 
upward  the  head  of  the  hiimerus,  and  divide  the  capsule  above;  rotiitc  the 
arm  oiUward,  sever  the  subsca]Milaris;  then  inward,  and  divide  rapidly  the 
external   rotators  attached  to  tlie  greater  tuberosity,     Wliilc  the  ami   is 
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rotaterl  internally,  divide  the  eiipsule  nitill  further,  together  with  the  tendon 
of  the  long  liend  of  the  bieeps;  tilt  the  liead  of  the  humerus  outward,  pass 
the  blade  of  the  knife  beneath  it  (Fig.  546);  seize  the  head  of  the  bone  and 
draw  it  outward,  carry  the  knife  along  iti?  inner  surface  until  within  about 

four  inchesi  below  the 
axillary  fold,  then 
turn  the  edge  inward 
and  eoTupletethe  liap. 
The  last  sweep  of  the 
knife  severs  the  prin- 
cipal vessels.  This 
flap  should  l»e  seized 
by  an  assistant  and 
tightly  grasped  be- 
fore it  is  divided. 
The  appearance  of 
the  wound  after  the 
operation  is  repre- 
sented in  Fig.  547- 

The  CirriihT'in- 
(is  lii  n  M  €  i  h  od  .—Con- 
trol  the  circulation 
as  before.  Abduct 
the  arm  and  make  a 
circular  incision  en- 
tirely around  it  sever- 
ing all  the  tissues, 
down  to  the  hone,  at 
a  level  corresponding 
to  the  insertion  of 
the  deltoid.  Ligature 
the  vessels  and  saw 
off  the  bone.  Make 
a  second  incision  lon- 
gitudinally from  the 
anterior  border  of  the 
acromion  the  w^hole 
h'ugth  of  the  stump 
down  to  the  lione. 
The  hone  is  first  held 
firmly  and  the  soft 
parts  are  separated 
from  it  (Fig,  548), 
then  it  is  rotated  out- 
ward  and  inward,  to  admit  of  the  division  of  the  muscular  and  fibrous  attach- 
ments to  its  head,  after  which  it  is  removed. 

The  Remarks, — This  operation  is  a  good  one,  well  calculated  to  provide 


?^G.  545. — DisartiuulatfoR  of  t*honliler  joint,  nmkiug  outer 
flap;  elastic  circular  compression* 
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Fro.  540. — Milking  inner  llii(i. 


Fuh  547.— AppeHr»nc4^  of  the  stump. 


Fto.  548.— Circii)&r  incbiun  method,  removing  bao^k 
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favorable  drainage  (Fig.  549),  and  is  done  with  a  minimum  amount  of  injury 
to  the  soft  parts.     If  the  periosteum  be  separated  from  the  bone  without 
disturbing  the  surrounding  soft  parts  there  will  be  less  danger  of  the  exten- 
sion of  inflammatory  action  be- 
yond the  line  of  the  longitudinal 
incision ;  moreover,  a  greater  de- 
gree of  firmness  will  be  given 
the  stump  even  though  new  bone 
be  not  produced. 

The  Oval-flap  Method  (Lar- 
rey). — The  oval  method  is  well 
regarded,  and  is  performed  by 
making  a  vertical  incision  from 
just  below  the  extremity  of  the 
acromion  process,  with  the  arm 
extended,  about  three  inches  in 
length,  down  to  the  bone;  this 
incision  should  terminate  about 
two  inches  below  the  head  of  the 
humerus.  Two  oblique  incisions 
are  then  made,  each  beginning 
near  the  middle  of  the  vertical 
cut,  one  on  the  anterior  and  the 
other  on  the  posterior  aspect  of 
the  limb,  and  are  carried  through 
the  lower  borders  of  the  struc- 
tures comprising  the  anterior 
and  posterior  walls  of  the  axilla, 
at  the  points  where  these  borders 
connect  with  the  arm,  thus  severing  their  attachments  to  the  humerus 
(Fig.  550).  The  soft  parts  at  the  inner  aspect  of  the  humerus  still  remain 
undivided.  The  borders  of  the  wound  are  now  drawn  apart,  the  joint  is  ex- 
posed and  opened  above,  the  bone  is  drawn  downward  to  separate  the  joint 
surfaces,  the  blade  of  the  knife  passed  behind  the  luxated  bone,  and  the 
operation  is  completed  by  cutting  the  tissues  remaining  at  the  inner  side  of 
the  humerus  (Fig.  551). 

The  Racket-flap  Method  (Spence). — The  racket-flap  method  has  attracted 
considerable  attention,  and  is  certainly  entitled  to  great  consideration.  The 
operation  is  performed  in  the  following  manner :  Abduct  the  arm  slightly, 
rotate  the  humerus  outward,  cut  down  upon  the  head  of  the  bone,  beginning 
immediately  external  to  the  coracoid  process,  thence  directly  downward 
through  the  fibers  of  the  deltoid  and  pectoralis  major  to  the  lower  border  of 
the  latter,  which  is  divided ;  carry  the  incision  with  a  gentle  curve  outward 
across  and  through  the  lower  fibers  of  the  deltoid,  to,  but  not  through,  the 
posterior  border  of  the  axilla  (Fig.  552).  Begin  the  inner  incision  at  the 
lower  extremity  of  the  vertical  one,  carry  it  around  the  inner  side  of  the  arm, 
through  the  skin  and  fat  only,  to  meet  the  one  made  at  the  outer  side.    If 


Fio.  549. — Flaps  united,  drainage  introduced. 
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the  fibers  of  the  deltoid  have  been  thoroughly  divided,  the  flap,  together  with 
the  po.sterior  cireunitiex  artery,  can  be  easily  separated  by  the  finger  from  the 
bone  and  joint,  and  drawn  upward  and  backward  until  the  head  of  the  bone 


Fiu.  G-'iO. — Larrey's  inelhod. 


Fi(}.  551. — Forming  inner  flap. 


is  exposed;  then  the  ligaments  and  muscular  attachments  are  divided,  dis- 
articulation is  accomplished,  and  the  limb  removed  by  dividing  the  remain- 
ing soft  parts  at  the  axillary  aspect. 

The  Remarks. — Spence's  method  is  valuable  because  it  admits  of  a  choice 
between  excision  and  amputation.  In  very  muscular  subjects  a  redundancy 
of  muscular  tissue  in  the  flap  can  l)e  avoided  by  dissecting  the  integument 
and  subcutaneous  tissues  a  short  distance  upward  over  the  deltoid,  and  divid- 
ing its  fibers  high  up. 

Jt  will  be  noted  that  the  external-  and  internal-flap  method  (Fig.  545) 
mei'ts  very  nuiny,  indeed,  of  the  considerations  regarded  as  wise  in  amputa- 

>x. tion  at  the  shoulder  joint.     The  oval  method  damages 

^  ""^-^  the   deltoid   muscle   considerably.      The   circular    and 

Spenc(»'s  methods  are  not  much  removed  from  each 
other  in  operative  advantages.  However,  the  latter  is 
the  more  artistic,  and  is  the  more  commonly  employed  of 
the  two. 

The  Results, — Of  1,()29  disarticulations  at  the  shoul- 
der joint,  performed  for  all  causes,  1,387  were  done 
before  asepsis,  with  a  mortality  of  37.7  per  cent;  of 
'2\2  cases  done  under  asepsis,  7.7  per  cent  died. 

Amputation  above  the  Shoulder  Joint.— It  may  be- 
come neci'ssiiry,  on  account  of  malignant  growths  and 
severe  injuries,  to  am])utate  the  scapula  together  with  a 
])ortion  or  the  whole  of  the  clavicle. 

Th<»  operation  is  often  tedious  and  attended  with 
great  loss  of  ])lood.  Inasmuch  as  the  situation  of  the  dis- 
ease or  injury  cnlliiig  for  opcTation  will  modify  the  location  and  direction  of 
the  ineisions.no  definitt^  plan  can  be  ])rescrib(»d.  The  aimsshould  always  be  to 
siive  enough  healthy  integument  to  cover  the  wound  and  toaroid  haemorrhage. 
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Fk;.    5.V2.     S|M'n<M»'s 
inelho<l ;  nioki-t  llap. 
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However,  in  view  of  the  fact  that  the  necessity  for  the  amputation  is  often 
urgent,  it  is  deemed  wise  to  describe  as  briefly  as  possible  the  method  pre- 
sented by  Berger  in  1887.  According  to  Treves,  Berger  divided  the  amputa- 
tion into  four  stages:  "1.  The  clavicle  is  exposed  and  divided  at  the  junc- 
tion of  the  middle  with  the  outer  third.  The  middle  third  of  the  bone  is 
exsected.  The  subclavian  vessels  are  exposed  and  secured  by  double  liga- 
tures and  divided.  2.  The  antero-inferior  flap  is  fashioned  and  the  brachial 
plexus  severed.  3.  The  postero-superior  flaps  are  fashioned.  4.  The  extrem- 
ity is  removed  by  dividing  the  tissues  still  connecting  the  scapula  with  the 
trunk." 

Tlie  Operation, — The  patient  is  placed  on  the  back  close  to  the  edge  of 
the  operating  table,  with  the  shoulders  elevated  upon  a  hard  cushion.  The 
clavicular  incision  begins  on  the  clavicle  at  the  outer  border  of  the  sterno- 
mastoid  muscle,  and  is  carried  outward  down  to  the  bone  to  just  beyond  the 
acromio-clavicular  articulation  (Fig.  553).    The  periosteum  is  separated  from 

the  underlying  surface  of  the 
middle  portion  of  the  bone  with 
a  periosteal  elevator.  The  clavi- 
cle is  then  drawn  forward  and 
steadied  by  a  blunt  hook  passed 
beneath  it  while  it  is  sawed 
through  at  the  junction  of  the 
inner  and  middle  thirds  with  a 
keyhole,  Gigli-Haertel,  or  fine 
chain  saw.  The  inner  end  of 
the  outer  fragment  is  then  seized 
with  the  forceps  and  drawn  for- 
ward, the  remaining  periosteum 
removed  from  the  middle  third, 

„         ^  ,  ,.         .  ^^^  t^e  middle  third   removed 

Fio.  553. — Anterior  and  posterior  (dotted)  hnes  of   ,  .  a.  -i.     -        .-  -i.! 

incision  in  amputation  above  the  shoulder.  ^Y  sawing  at  its  junction   with 

the  outer  third.  The  subcla- 
vius  muscle  is  isolated  and  divided  opposite  to  the  inner  section  of  the  bone. 
It  is  then  dissected  up,  the  intervening  fascia  divided,  and  the  deep  vessels 
are  thus  exposed.  The  artery  is  tied  with  two  ligatures  at  the  outer  border 
of  the  first  rib,  and  divided  between  the  ligatures.  The  vein  is  treated  in  a 
similar  manner. 

The  entire  scapular  region  should  now  be  freed  from  the  table,  the  limb 
carried  away  from  the  body,  and  the  head  drawn  in  the  opposite  direction. 
An  incision  is  then  made,  beginning  at  the  center  of  the  clavicular  one,  and 
curved  downward  and  outward  just  outside  the  coracoid  process,  thence  along 
parallel  with  the  anterior  border  of  the  deltoid  muscle  to  where  the  anterior 
fold  of  the  axilla  joins  the  arm,  then  across  the  lower  margin  of  the  poctoralis 
major  transversely  through  the  skin  upon  the  inner  surface  of  the  arm  to  the 
lower  margin  of  the  tendons  of  the  latissimus  dorsi  and  teres  major  mnselos. 
The  arm  is  then  raised  and  the  incision  completed  by  carrying  the  knife 
downward  and  inward  along  the  groove  formed  by  the  axillary  border  of  the 
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the  fibers  of  the  deltoid  have  been  thoroughly  divided,  the  flap,  together  with 
the  posterior  circunillex  artery,  can  be  easily  separated  by  the  finger  from  the 
bone  and  joint,  and  drawn  upward  and  backward  until  the  head  of  the  bone 


Fkj.  5ri().~Larrey'8  ineUiod. 


Fkj.  551. — Forming  inner  flap. 


is  exposed;  ilien  the  ligaments  and  muscular  attachments  are  divided,  dis- 
artieuhition  is  accomplished,  and  the  limb  removal  by  dividing  the  remain- 
ing soft  parts  at  tiie  axillary  aspect. 

lite  Rernarl's. — Speiure's  method  is  valuable  because  it  admits  of  a  choice 
betwe<*n  excision  and  amputation.  In  very  muscular  subjects  a  redundancy 
of  muscular  tissue  in  tiie  flap  can  be  avoided  by  dissecting  the  integument 
and  subcutaneous  tissues  a  short  distance  upward  over  the  deltoid,  and  divid- 
ing its  filxTs  liigh  up. 

It  will  be  not(»d  that  the  external-  and  internal-flap  method  (Fig.  545) 

ni(H.'ts  very  many,  indeed,  of  tiie  considerations  regarded  as  wise  in  amputa- 

-s._  tifin  at  the  shoulder  joint.     The  oval  method  damages 

[    "     'v.  the   deltoid   muscle   considerably.      The    circular    and 

SprnceV  methods  are  not  much   removed    from   each 

other  in  operative  advantages.     However,  the  latter  is 

tli(»  more  artistic,  and  is  the  more  commonly  employed  of 

thr  two. 

The  Results.— Of  1,029  disarticulations  at  the  shoul- 
d(T  joint,  performed  for  all  causes,  1,387  were  done 
y  X  /     before  asepsis,  with  a  mortality  of  37.7  per  cent;  of 

)^^     ^^>sy       '2 12  cases  done  under  asepsis,  7.7  per  cent  died. 

Amputation  above  the  Shoulder  Joint.— It  may  be- 
come n(»cessary,  on  account  of  malignant  growths  and 
severe  injuries,  to  amputate  the  scapula  together  with  a 
portion  or  the  whole  of  the  clavicle. 

The  operation  is  often  tedious  and  attended  with 
great  loss  of  blood.  Inasmuch  as  the  situation  of  the  dis- 
ease or  injury  calling  for  operation  will  modify  the  location  and  direction  of 
\\\o  ineisions.no  definite  plan  can  be  prescribed.  The  aimsshould  always  Im?  to 
save  enough  healthy  integument  to  cover  the  wound  and  toavoid  hiemorrhage. 


inotlxHl ;  ra<'krt  ilap. 
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However,  in  view  of  the  fact  that  the  necessity  for  the  amputation  is  often 
urgent,  it  is  deemed  wise  to  describe  as  briefly  as  possible  the  method  pre- 
sented by  Berger  in  1887.  According  to  Treves,  Berger  divided  the  amputa- 
tion into  four  stages:  "1.  The  clavicle  is  exposed  and  divided  at  the  junc- 
tion of  the  middle  with  the  outer  third.  The  middle  third  of  the  bone  is 
exsected.  The  subclavian  vessels  are  exposed  and  secured  by  double  liga- 
tures and  divided.  2.  The  aiitero-inferior  flap  is  fashioned  and  the  brachial 
plexus  severed.  3.  The  postero-superior  flaps  are  fashioned.  4.  The  extrem- 
ity is  removed  by  dividing  the  tissues  still  connecting  the  scapula  with  the 
trunk." 

The  Operation, — The  patient  is  placed  on  the  back  close  to  the  edge  of 
the  operating  table,  with  the  shoulders  elevated  upon  a  hard  cushion.  The 
clavicular  incision  begins  on  the  clavicle  at  the  outer  border  of  the  sterno- 
mastoid  muscle,  and  is  carried  outward  down  to  the  bone  to  just  beyond  the 
acromio-clavicular  articulation  (Fig.  553).    The  periosteum  is  separated  from 

the  underlying  surface  of  the 
middle  portion  of  the  bone  with 
a  periosteal  elevator.  The  clavi- 
cle is  then  drawn  forward  and 
steadied  by  a  blunt  hook  passed 
beneath  it  while  it  is  sawed 
through  at  the  junction  of  the 
inner  and  middle  thirds  with  a 
keyhole,  Gigli-llaertel,  or  fine 
chain  saw.  The  inner  end  of 
the  outer  fragment  is  then  seized 
with  the  forceps  and  drawn  for- 
ward, the  remaining  periosteum 
removed  from  the  middle  third, 

and  the  middle  third    removed 
Fio.  553. — Anterior  and  posterior  (dotted)  lines  of   ,  .  x  -j.     •        j.-  -.i 

incision  in  amputation  above  the  shoulder.  t)y  sawing  at  its  junction  with 

the  outer   third.     The   subcla- 

vius  muscle  is  isolated  and  divided  opposite  to  the  inner  section  of  the  bone. 

It  is  then  dissected  up,  the  intervening  fascia  divided,  and  the  deep  vessels 

are  thus  exposed.     The  artery  is  tied  with  two  ligatures  at  the  outer  border 

of  the  first  rib,  and  divided  between  the  ligatures.     The  vein  is  treated  in  a 

similar  manner. 

The  entire  scapular  region  should  now  be  freed  from  the  table,  the  limb 

carried  away  from  the  body,  and  the  head  drawn  in  the  opposite  direction. 

An  incision  is  then  made,  beginning  at  the  center  of  the  clavicular  one,  and 

curved  downward  and  outward  just  outside  the  coracoid  process,  thence  along 

parallel  with  the  anterior  border  of  the  deltoid  muscle  to  wliere  tlie  anterior 

fold  of  the  axilla  joins  the  arm,  then  across  the  lower  margin  of  thepectornlis 

major  transversely  through  the  skin  upon  the  inner  surface  of  the  arm  to  the 

lower  margin  of  the  tendons  of  the  latissimus  dorsi  and  teres  major  inusch's. 

The  arm  is  then  raised  and  the  incision  completed  by  carrying  the  knife 

downward  and  inward  along  the  groove  formed  by  the  axillary  border  of  the 
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Fro.  554. — AiiipntHtkni  above 
the  t<lioul(ler  joint.  Side 
view. 


S4japok  and  the  niii&ciiljir  mass  foniied  by  the  teres  raajor  ami  the  ktissimus 
(lorsi  muscles,  to  the  posterior  surface  of  the  inferior  angle  of  the  eeapula. 
The  flap  is  dissected  forward,  the  pectoralis  major  divided  at  the  tendinous 
partj  the  pectoralis  minor  close  to  tlie  conieoid  process,  the  lirachial  plexus 

is  exposed  and  the  nerves  are  divided  in  a  line 
with  the  main  vessels.  The  latissiraus  dorsi  is 
severed  on  the  line  of  incision,  and  the  shoulder 
falls  outward  from  the  body.  The  ann  is  now 
carried  across  the  chest  so  as  to  expose  the  scapu- 
lar region.  An  incision  is  then  made,  beginning 
at  the  upper  portion  of  the  preceding  one  near 
the  acromio-claviciilar  articulation,  and  is  car- 
ried backward  behind  the  shoulder  and  downward 
by  tlie  sboi-test  route  over  the  spine  of  the  scapula 
to  join  the  termination  of  the  anterior  incision 
at  the  inferior  angle  of  the  scapuhi.  This  flap  is 
laid  back  so  aa  to  expose  the  trapezius  muscle 
which  is  then  divided  close  to  its  attaehme^nfs  to 
the  claviule  and  seapuhi.  The  flaps  are  now  held 
aside  and  the  superior  and  vertebral  borders  of 
the  scapula  are  rapidly  freed  from  their  muscular  attachments  by  large 
scissors  applied  close  to  the  bone  and  the  part  is  removed*  The  flaps  are 
united  with  sutures,  and  dressings  are  finuly  applied  so  as  to  obliterate  all 
dead  spaces  (Fig.  554). 

The  Comments, — During  the  giving  of  the  ansesthetic  an  EsmarcVs 
bandage  may  be  ap[died  to  the  ann  when  the  nature  of  the  case  approves. 
The  tiaps  should  he  modified  in  shape  to  conform  to  tlie  rec|nirement8  of 
the  ease.  The  external  anterior  thoracic  nerve  is  a  good  guide  to  the 
vessel,  since  it  passes  upward  hotwien  the  vein  and  the  arter}\  Pulsation  is 
the  better  guide,  unh^ss  neutralized  by  shock.  All  ligatures  should  be 
placed  before  being  tightened^  and  the  artery  should  be  tied  first.  The 
suprascapular  vessels  should  be  secured  also.  The  manipulations  of  veins, 
both  large  and  small,  shotdd  be  conducted  with  great  care,  to  avoid  rupture 
and  the  entrance  of  air,  which  appears  to  he  an  especial  danger  at  this  situa- 
tion. The  branches  of  the  brachial  plexus  should  he  severed  on  the  same 
plane  as  the  large  vesficls.  The  primary  incision  may  pass  at  once  down  to 
the  clavicle,  and  the  periosteum  corresponding  thereto  should  be  divided 
and  pushed  back.  The  vessels  itmy  be  controlled  by  pressure  on  the  sub- 
clavian. 

The  Precautions, — ^In  the  instance  of  displacement  of  the  vessels  by  large 
tumors^  etc.,  insecure  control  of  hicrnorrhage  may  happen.  Beware  of  shock, 
and  be  prepare*?  to  meet  it  in  all  of  it^  degrees  (page  1*21). 

Entrance  of  air  is  comparatively  so  common  in  this  operation  as  to  con- 
stitute? an  active  danger;  therefore  the  veins  should  be  tte^l  as  soon  as  prac- 
ticable'. The  surgeon  for  tlds  reason  ought  to  be  both  alert  and  prepared 
not  oniy  to  obviate  but  promptly  treat  this  I'oniplicatiou  (page  12*^).  Little 
danger  attends  from  septicicmia. 
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The  Results, — Of  74  cases  of  this  amputation,  8  died,  6  of  which 
occurred  before  1880,  and  were  due  either  to  haemorrhage  or  to  infection. 
Ultimate  recoveries,  related  of  course  to  malignant  disease,  are  for  one 
year  and  more  46  per  cent  (Russell  Fowler).* 


*  Annals  of  Surgery,  January  and  February,  1900, 


CHAPTER  X. 
AMPUTATIONS  AT  TEE  LOWER  EXTREMITY. 

No  better  or  more  comprehensive  statement  can  be  made  bearing  on  the 
duty  of  the  surgeon  in  amputations  of  the  lower  extremity,  than  that 
"  Under  all  circumstances,  except  where  poverty,  advanced  age,  and  con- 
firmed dissolute  habits  so  combine  in  the  individual  as  to  render  it  certain 
that  mechanical  appliances  would  be  of  little  service,  the  patient  should 
be  given  the  stump  best  adapted  to  the  most  useful  artificial  limbs.  In  all 
amputations  of  the  lower  extremity,  the  surgeon  should  be  governed  in  the 
selection  of  the  point  of  operation  and  the  method  to  be  adopted  by  the  mor- 
tality of  the  operation  in  question ;  by  the  adaptability  of  the  stump  to  the 
most  serviceable  artificial  limb  for  locomotion."  * 

Amputation  of  the  Phalanges  of  the  Toes. — Amputation  is  practiced  in 
the  continuity  of  the  bone  (Fig.  555,  a),  or  through  the  articulations  (disar- 
ticulation), and  is  done  in  the  same  manner  as  amputation  of  the  fingers 
(page  409  et  seq.),  and  therefore  need  not  be  considered  here.  In  the  case 
of  the  toes,  however,  it  is  often  difficult  to  open  the  joints  on  account  of 
the  changes  induced  in  them,  and  in  the  contour  of  the  bones,  by  the  per- 
nicious influence  of  ill-fitting  boots  and  shoes.  The  flaps  are  usually  made 
from  the  plantar  surface. 

In  amputation  at  the  me tatarso- phalangeal  articulations,  it  must  be  re« 
membered  that  the  web  of  the  toes  is  about  an  inch  below  the  joints  in  ques- 
tion. The  tendinous  sheaths,  the  tendons,  and  the  flap,  are  treated  here  as 
in  amputation  of  the  phalanges  of  the  fingers. 

On  account  of  the  vast  importance  of  the  great  toe  in  connection  with 
the  power  of  serviceable  and  symmetrical  locomotion,  the  amputations  of 
this  member  are  given  a  detailed  attention.  The  remaining  toes  play  a 
subsidiary  part,  indeed,  in  comparison  with  the  great.  Owing  to  the  impor- 
tance of  the  latter,  a  stump  as  long  and  as  serviceable  as  possible  should  be 
constructed. 

Amputation  of  the  First  Phalanx  of  the  Great  Toe. — Flex  the  phalanx 
to  a  right  angle  with  its  fellow,  as  in  amputation  at  the  fingers  make  a 
transverse  incision  w4th  a  narrow-bladed  knife  in  the  dorsum  of  the  toe 
on  a  line  with  the  center  of  the  long  axis  of  the  second  phalanx;  this 
will  open  the  joint.  Sever  the  lateral  ligaments  separately  with  the  point 
of  the  knife,  then  pass  the  blade  through   the  articMilation,  and  carry  it 

♦  From  report  of  Drs.  Valentine  Mott,  (Jurdon  Huck.  .lohn  Watsnn,  A.  C.  Post,  Wil- 
lard  Parker,  Ernst  Krackowizer,  \V\  II.  Van  Buren,  and  Stephen  Smith. 
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forward,  making  a  long  plantar  flap.  If  short  incisions  be  niado  down  to 
the  bone  at  each  side  of  the  first  phalanx,  the  flap  can  then  be  formed  with- 
out the  dang(T  oi  too  great  narrowing  of  the  base. 

Another  Method, — With  the  phalanx  extended  make  an  incision  down 
to  the  bone  across  the  dorsal  surface  of  the  first  phalanx,  then  forward 
along  the  outer  side,  nearer  to  the  dorsal  surface,  to  the  distal  extremity 
and  around  this  extremity  to  the  inner  side,  then  backward  in  a  similar 
manner  to  the  inner  end  of  the  transverse  incision.  This  incision  is  made 
down  to  the  bone  throughout  the  entire  course. 
Hyperextend  the  phalanx,  dissect  off  the  flap, 
open  the  joint  from  beneath,  and  sever  the  re- 
maining structures  by  passing  the  blade  upward 
between  the  articular  surfaces. 

Amputation  through  the  last  phalanx  of 
the  great  toe  should  be  practiced  when  possi- 
ble, in  order  to  preserve  the  proximal  frag- 
ment for  the  purposes  of  leverage,  and  the 
points  of  insertion  of  the  flexor  and  extensor  ten- 
dons. The  racket  incision  is  best  suited  for  this 
amputation.  The  handle  of  the  racket  begins  at  Fio.  555.— Amputation  through 
the  head  of  the  metatarsal  bone  and  terminates  '^^^  phalanx,  great  toe,  and 
near  the  middle  of  the  phalanxon  the  dorsal  sur-  ^X"!  mLX.  '"'^^''''''"^ 
face  in  lateral  incisions  at  each  side,  which  meet 

on  the  plantar  surface  near  the  distal  extremity  of  the  phalanx  (Fig.  555,  h). 
The  phalanges  of  the  remaining  toes  can  be  removed  in  a  similar 
manner. 

Amputation  of  Single  Toes  (Disarticulation),— S'mgie  toes  can  be  re- 
moved by  the  oval  or  by  the  lateral-flap  method  (Figs.  550  and  557).  The 
former  is  the  better,  and  is  done  as  follows :  The  operator 
grasps  the  condemned  toe,  while  the  assistant  pulls  aside  its 
fellows.  Commence  the  incision  on  the  dorsum  over  the 
metatarso-phalangeal  joint,  carry  it  downward  along  the 
side  of  the  phalanx  to  be  removed,  beneath  the  toe,  through 
the  transverse  line  of  the  web  on  the  sole  of  the  foot.  A 
second  incision  is  then  made  of  a  similar  extent  and  outline 
on  the  opposite  side  of  the  toe.  The  tendons  are  severed, 
the  plantar  and  lateral  ligaments  divided,  and  the  bone 
removed  by  cutting  from  below.  If  the  extremities  of  the 
divided  tendons  remain  exposed  they  are  cut  off  on  a  level 
with  the  divided  border  of  the  soft  parts. 

The  removal  of  either  the  serond,  third,  or  fourth  foes 
can  be  well  effectwl  at  this  situation  by  making  a  transverse 
incision  on  the  dorsum  over  the  joint,  and  passin<r  the  knife 
through  it  and  along  the  under  surface  of  the  bone  a  suf- 
ficient distance  to  make  the  necessary  ])lanlar  flap,  which 
is  then  turned  upward  and  united.  However,  the  preceding  methods  are 
preferable. 


Pio.  556.— <i.  Re- 
moval of  sin- 
gle toe,  oval 
flap.  b.  Re- 
moval of  toe 
with  metatar- 
sal bone. 
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Amputation  of  the  Great  and  Little  Toes  (DisarticuMion)* — Either  of 
tliesu  ttK"8  ran  bu  j>roniptty  and  suitably  anipntated  by  a  single  lateral-flap 
iiietliod.  Tliu  aiiiputation  is  performed  by  abducting  the  toe  and  entering 
the  knife  vertically  between  it  and  the  contiguous  toe,  and  cutting  upward 


Fia»  557. — Lak'ml-fliip  method. 


Fig.  558. — Completion  of  opcpaMoii,  lateral 
liBp,  Httle  toe. 


through  the  web  tili  the  line  of  the  articulation  is  reached,  when  the  knife 
IS  turned  from  the  median  line  of  the  foot,  the  joint  opened,  the  blade 
pajjsed  through  it,  and  the  lateral  flap  made  of  sullicieiit  length  by  cut- 
ting along  the  oppo^iite  side  of  the  toe  (Figs.  557  and  558)  to  he  removed. 
Tlie  importance  of  the  great  toe  as  a  lover  in  propelling  the  body  rec^iiires 
that  even  a  part  of  a  phalanx  shali  he  saved  when  practicable.  With  the 
remaining  toesj  however,  it  is  not  a  matter  of  so  much  importance. 

The  prominent  head  of  the  metatarsal  lione  of  the 
great  toe,  which  remains  after  disarticulation,  lias  so 
frequently  become  the  seat  of  painful  bunions  that 
many  surgeons  advise  that  the  bone  bo  amputated  be- 
hind the  liead  by  making  either  a  transverse  or  oblique 
se<tion  of  the  metatarsal  bone.  Of  one  fact  there  can 
be  no  doubt:  the  boot  or  shoe  should  be  kept  from 
contact  with  the  stump  in  these  cases,  otherwise  great 
annoyance  and  needless  crippling  will  result. 

The  Sfjuarc'ftap  Method, — The  great  toe  can  be  am- 
putated by  a  large  square  internal  flap  (Fig.  559). 
Begin  the  longitudinal  incision  at  the  outer  side  of  the 
extensor  tendon  a  little  below  the  joint;  carry  it 
through  the  ti tidies  down  to  the  first  phalanx  (surgi- 
cal) :  make  a  transversse  incision  from  the  termination 
of  this  one  around  the  inner  side  of  the  toe  to  a  point 
opposite,  on  the  plantar  surface;  extend  the  toe  and 
make  another  incision  from  the  termination  of  the  last 
towarrl  the  foot  along  the  outer  side  of  the  tendon  of 
tl»e  flexor  longus  pollicis  to  tile  web;  connect  this  incision  with  the  center 
of  the  dorsal  one  by  a  transverse  cut  carried  around  the  outer  side  of  the  base 


t'lo.  559.— S<p»arc-ll*p 
method. 
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of  the  toe;  dissect  off  the  flaps  and  divide  the  ligaments  and  remaining 
soft  parts  from  witliin  outward. 

The  Oval-ffap  Method. — Id  the  oval-iiap  niethmi  ilie  incision  is  coni- 
nienced  just  above  the  joint  on  the  dorsal  aspect  in  the  median  line,  and  is 
carried  down  to  the  center  of  the  proximal  plialanx  and 
around  it,  avoiding  the  wth,  up  to  the  point  of  begin- 
ning (Fig.  5tiO),  The  joint  is  ripened  from  below.  The 
cicatrix  is  vertical  and  at  the  end  of  the  bone. 

The  Interna!  Plafdar-flap  Method  {Farabenf)*^Make 
an  incision^  beginning  at  the  head  of  the  metatarsa!  bone 
at  the  line  of  junction  of  the  internal  and  dorsal  surfaces 
of  the  toe,  downward  parallel  with  the  extensor  polHcis 
tendon  for  about  one  inch ;  thence  over  the  inner  surface 
and  across  the  plantar  aspect  of  tbe  toe  to  the  web  l>e- 
tween  it  and  the  contiguous  tm*;  then  between  the  toes 
by  the  shortest  route  to  the  point  of  starting.  The  flap 
is  dissected  back,  the  joint  opened  from  below^  the  ex- 
tremity removed,  leaving  tbe  sesainoid  bones  heliind. 
This  method  provides  a  most  admirable  flap  of  inured 
tissues,  and  places  the  cicatrix  quite  without  the  range  of 
irritation  (Figs,  5in  and  5*;^*). 

Amputation  of  Two  Adjoining  Toes.^Begin  the  dorsal 
incision  between  the  metatarsal  bones  of  the  toes  to  be 
removed  just  below  the  nietatarso-pbalangeal  joints;  carry  it  to  tbe  fartlier 
side  of  one  of  the  toes,  making  a  good-sized  tlaj)  from  it,  thence  through  the 
digito-plantar  fold  to  the  opposite  side  of  the  other  toe  back  to  the  point  of 
starting.  Remove  each  toe  separatelv  in 
the  usual  manner  and  close  the  wound. 


t'lo.  Seo,— Oval-flap 
method. 


Pm.  561. — Iiirbion 
for  plautar  flap. 


Fio.  562.— Stump  of 
inleraal  plantar  flap. 


FlQ.  563.— Amputation  of  all  the  toes, 
plantar  iDcision. 


Amputation  of  all  the  Toes  at  the  Metatarso-phalangeal  Joints  (Disar' 
tiriihition). — Forcibly  extend  the  toes  with  the  left  band  and  make  a  curved 
incision  on  the  plantar  surface  from  the  inner  side  of  the  artieidation  of  the 
great  toe  to  the  outer  side  of  the  corresponding  joint  of  the  little  toe,  carry- 
ing  it  through  the  groove  between  the  sole  of  the  foot  and  tbe  bases  of  the 
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toes  (Fig.  562).  Flex  the  toes  and  join  the  extremities  of  the  first  incision 
by  a  similar  one  carried  across  the  dorsum  (Fig.  5G4).  Dissect  up  the  flaps, 
expose  the  joints,  and  remove  each  toe  separately,  allowing  the  s(»samoid 
bones  of  the  gr(»at  toe  to  remain.     If  the  flaps  be  too  short,  tlie  heads  of 


Fit;.  564. — Amputation  of  all  the  toes,  dorsal  incision. 

the  metatarsal  bones  should  be  cut  off  sufficiently  to  permit  proper  adjust* 
ment,  and  uniting  of  the  divided  surfaces  of  the  stump  (Fig.  565). 

The  Comments. — Since  the  head  of  the  metatarsal  bone  of  the  great  toe 
is  the  one  most  difficult  to  cover,  the  flap  at  that  situation  should  be 
extended  downward  along  the  inn«r  side  of  the  toe  to  the  center  of  the 
proximal  phalanx,  and  thence  transversely  outward  across  the  plantar  sur- 
face so  as  to  utilize  a  suitable  portion  of  the  plantar  tissue  of  the  great 
toe  for  the  purposes  of  the  main  flap.  The  sheaths  of  the  flexor  tendons 
should  be  closed  in  the  manner  already  advised  (page  4T1).     The  flaps 

should  be  united  with  silkworm-gut  sutures, 
the  stump  loosely  dressed,  the  limb  elevated 
somewhat  and  recpiired  to  rest  upon  the  side 
to  faeilitiite  drainage,  which  may  be  encour- 
aged for  the  first  three  days  by  the  use  of 
wis])s  of  horsehair  or  silkworm-gut  introduced 
at  either  extremity  of  tlu*  wound.  Irregular 
fia])s  may  be  employed  and  thus  avoid  sacri- 
fice of  bone  for  leverage  purposes.  Careful 
scrutiny  from  time  to  time  is  advisal)le  to  de- 
tect the  first  indication  of  inflammatory  ex- 
tension along  tlie  sheaths  of  the  ti-ndons  into 
the  foot.  Evidences  of  such  extension  call  for 
prom])t  release  of  tlie  fla])s  and  clejinsing  and 
drainage  of  thes(^  clianncls. 

The  Ursults. — The  gciKTal  rate  of  mortal- 
ity in  amputation  of  toes  is  about  six  ]»er  <*ent. 
Amputation  through  the  Metatarsal  Bones.— Aw jmfnf inn  fhnnnjh  all  of 
these  ifonrs  is  l)cst  a(i()ni})lisli(Ml  by  a  sliort  dorsal  an<l  a  long  plaiitar  flap. 
Make  tiir  |)lantar  llap  first  i)y  dissecting  the  tissues  down  to  the  bon(»s  back- 
ward from  the  junction  of  the  toes  with  the  sole  to  the  point  of  amputation. 


Fio.  ")()."). — AppfuraiUM'  of  stump 
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A  short  dorsal  flap  (Fig.  ryGG)  is  then  made  with  the  convexity  downward,  its 
extremities  being  united  to  those  of  the  preceding.  Divide  the  interosseous 
tissues  with  a  sharp,  narrow-bladed  knife;  employ  an  antisej)tic  six-taihul 
retractor;  draw  the  soft  parts  upward,  and  divide  the  bones  with  a  fine  saw, 
turn  the  plantar  flap  upward,  and  unite  it  with  the  dorsal  flap  in  the 
usual  manner. 

Amputation  of  the  Great  Toe  with  the  Metatarsal  Bone. — This  ampu- 
tation is  best  done  by  the  oval  or  racket  method  (Fig.  567),  similar  to 
that  for  removal  of  the  thumb.  In  this  in- 
stance the  incision  is  begun  on  the  dorsal 
aspect  of  tlie  metatarsal  bone  at  the  base, 
and  carried  downward  along  the  bone  at 
the  inner  side  of  the  tendon  of  the  exten- 
sor proprius  hallucis  to  near  the  lower  end 
of  the  bone,  thence  around  the  outer  side 
of  the  toe  to  the  web,  and  across  the  plantar 
aspect  in  the  groove  between  the  toe  and  the 
sole,  finally  curved  upward  across  the  inner 
surface  of  the  toe  to  meet  the  dorsal  incision 
at  the  center  of  the  metatarsal  bone.  The 
flaps  are  laid  off,  and  the  extensor  tendons 
divided  at  the  upper  limit  of  the  incision. 
The  flexor  tendons  are  then  severed,  the 
bas3  of  the  bone  is  exposed,  the  peroneus 
longus  cut,  the  bone  still  further  exposed,  the  remaining  tendinous  attach- 
ments are  divided,  the  tarso-meta tarsal  joint  is  opened,  and  the  extremity 
taken  away.  It  is  recommended,  in  order  to  gain  room,  on  account  of  the 
width  of  the  base  of  the  metatarsal  bone  of  tlie  toe,  to  make  a  short  trans- 
verse incision  across  it  at  the  tarso-metatarsal  joint. 


Fig.  566. — Sawing  the  bones. 


Fig.  567. — Amputation  of  great  toe  with 
the  metatarsal  bone  (oval  method). 


Fig.   568. — Amputation    of   little   toe   with 
metatarsal  l>one  (lateral-llap  mi'lhod). 


Amputation  of  the  Little  Toe  with  the  Metatarsal  Bone. — Amputation 
can  be  done  by  either  the  oval-  or  the  lateral-flap  method ;  the  st(>ps  of  the 
former  method  are  in  all  respects  similar  to  those  for  the  removal  of  the 
great  toe  with  its  metatarsal  bone. 

The  lateral-flap  method  is  performed  by  separating  the  fiftli  from  the 
fourth  toe,  at  the  same  time  carrying  a  narrow-bladed  knife  upward  from 
the  web  between  the  fourth  and  fifth  metatarsal  bones  until  it  is  arrested, 
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wlien  tbe  knife  is  witlulrawn,  and  the  incigion  prolonged  upward  on  the 
dorsal  and  plantar  surfaces  on  a  straight  line  about  one  inch.     Strongly 

abduct  tbe  metatarsal  bone  to 
be  n-niovL'd,  separating  it  from 
itg  fellow  and  from  the  cuboid ; 
carry  the  knife  around  the  base 
to  tbe  outer  side»  and,  keep- 
ing close  to  tbe  bone, downward 
to  the  metatarso-phalangeal  ar- 
ticulation (Fig.  5G8);  remote 
the  bone,  and  tbe  tongue- 
shaped  tlap  will  fit  the  inter- 
metatarsal  incision. 

Amimtation  of  the  whole 
or  part  of  a  metaiarml  l>one 
of  either  tbe  ewonil,  third 
(Fig,  556,  h),  or  fourtli  toes  can 
be  readily  accomplished  by  ex- 
tending the  stem  of  the  racket 
or  oval  incision  employed  for 
the  removal  of  tbe  toe  upward 
on  tbe  dorsal  surface  of  tbe 
metatarsal  bone  to  the  point 
at  which  the  bone  is  to  ho 
divided  for  removal.  Caution 
is  essential  here  to  avoid  in- 
jury to  the  underlying  soft  tis- 
sues during  reniovaL  There- 
fore the  manipulative  proce- 
dures should  be  directfHl  espt*- 
cially  toward  the  bone  itself. 

The  Comments. — In  anipu- 
tation  through  all  of  the  meta- 
tarsal bones  dorsal  and  plantar 
flaps  of  equal  length  can  be 
made.  A  single  dorsal  flap  id 
not  advisable,  because  of  its 
thinness  and  the  unfavorable 
site  of  the  scar.  A  flap  taken 
from  the  inner  and  also  one 
from  tbe  outer  margin  of  the 
foot  may  be  serviceable  in 
Pio.SIJO, — a, a.  Tiinenf Lisfr«nc*sainpntiitioii.  6.  i]^]^^  vmvT^cr\o\\ 
Lrueof  Hi7*8mfHbficw1ionMf  Li5!frnncVnm|«uta-  S  4.*    '       *    *i.      m 

lion.  f.MrieofSke7'»rnnilincatinnofLLHfriiii<**3  AmpUtatJOE    at    tlie    Tarso- 

lira i)iitut ion,     d.  Line  of  Baudens*s  iTjrNlifk'a-      metatarsal  JointB  (Lisfranc's). 

I hroui^litnetttUtrHal bor.es.  f,*.  LincofForbfvs^s  —1^  ^^ill  vf>ry  much  expedite 
nitvpuiniion.  /,/;/,/.  Line'?  of  Mikulicz's  »m-  matters,  save  considerable  ai»- 
|iiiUtir*n.    g/g.  Lines  of  Choparfs  ninpuliiliua. 
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noyance  to  the  operator,  and  preserve  the  edge  of  his  knife,  if  the  relations 
of  the  bones  entering  into  the  joints  be  fully  noted  before  attempting  dis- 
articulation (Fig.  569).  The  articulation  between  the  cuboid  and  the  fifth 
metatarsal  is  seen,  to  be  to  the  inner  side  of  the  tuberosity  of  the  metatarsal 
bone.  The  articulation  of  the  in- 
ternal cuneiform  and  the  meta- 
tarsal bone  of  the  great  toe  is 
about  an  inch  and  a  half  in  front 
of  the  tuberosity  of  the  scaphoid, 
and  the  base  of  the  second  meta- 
tarsal bone  is  seen  lodged  be- 
tween the  three  cuneiform 
bones.  In  every  instance  these 
joints  must  be  carefully  located. 
Th^  Operation. — Flex  the 
foot  and  mark  out  on  the  plan- 
tar surface  a  large  semilunar 
flap,  the  base  of  which  shall  cor- 
respond to  the  distance  between 
the  tarso-metatarsal  joints,  first 
and  fifth,  as  just  indicated,  and 
its  distal  extremity  to  the  heads 
of  the  metatarsal  bones.  Extend  the  foot,  and  draw  a  short  dorsal  flap  with 
the  convexity  forward,  its  base  connecting  with  and  corresponding  to  that  of 
the  plantar  flap  (Fig.  570).  Divide  and  draw  the  small  dorsal  flap  upward, 
and  commence  the  disarticulation  at  the  outer  side  of  the  tarsus  just  behind 
tuberosity  of  flfth  metatarsal.  Strongly  extend  and  adduct  the  bones,  which 
will  better  mark  the  lines  of  the  articulation;  separate  the  flfth,  fourth,  and 


Fio.  670.— Dorsal  flap.    Fig.  571.— Articulation  of 
second  metatarsal. 


Fio.  572. — Separating  the  second  metatarsal 


Fig.  573.— Making  plantar  flap. 


third  articulations;  skip  the  second  and  open  the  first.  The  articulation  of 
the  second  with  the  cuneiform  bones  is  peculiar  in  that  it  is  about  two  fifths 
of  an  inch  higher  than  the  first  and  third  (Figs.  571,  h,  and  572).  However, 
with  the  bones  depressed,  a  short  transverse  incision  liberates  its  dorsal  con- 
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franc's  amputa- 
tion)* 


Tuvtious  with  the  niitldle  cunoifdnn,  after  which  it  is  discoimected  from  the 
internal  nnd  exttTiuil  tuneii'orm  tujiH>s,  n^  wtll  as  its  contiguous  mclntarsal, 
by  cutting  upward  (Fig,  5?2).  Open  a»  the  joints  well,  divide  the  liga- 
nK'ots  at  the  sidrs  antl  plfintnr  surface,  carry  tlie  knife  alon^  tlio  sole,  and 
umke  the  plantnr  flgp  as?;  previou.sly  laid  out  (Fig,  573). 
If  tlie  llap  contains  all  of  the  rnuRndar  tissues  of  the  sole 
it  will  lie  too  bulky;  therefore  a  part  should  he  omitted, 
more  especially  that  portion  at  tlie  hollow  of  the  foot 

Tht*  i)lantar  ihip  nuiy  he  uiade  hy  transfixion  before 
the  articulations  are  opened;  tlnV  method  can  not  lie 
recommended,  however,  as  the  Oap  thus  forjned  must 
await  the  completion  of  (lie  operation  without  facilitating 
it.  Moreover,  if  the  plantar  ihip  he  made  hy  transfixion 
Fin.  574.— Appear-  before  disarticulation,  the  transverse  arch  of  the  foot  will 
f  "o*r?n?/  ^Jl!!}i'!T  ^*^*  iritaet,  causing  the  center  of  the  flap  to  be  made  thin, 
since  the  knife  can  not  come  siiRieiently  close  to  other 
(ban  the  first  and  fifth  metatarsal  bones  to  properly  form 
the  flap.  After  the  removal  of  the  part,  tlie  flap  apjx'ars  as  seen  in  Fig.  574, 
Tht'  Rfwarks, — This  method  has  been  variously  nniditied,  the  modifica- 
tions in  some  instaners  becoming  eonfust*d  with  the  original  method.  Ifcy 
sawed  off  the  projecting  portion  of  the  internal  cuneiform  (Fig,  b(^9^  h); 
this,  however,  is  not  expedient,  as  it  lessens  the  attachment  of  the  tibialis 
anticus  and  shortens  the  leverage  of  the  foot 

Sk'cy  sawed  off  tlie  base  of  the  second  metatarsal,  leaving  it  in  the  mor- 
tise (Fig.  5f»I»,  c).  This  adds  nothing  to  the  usefulness  of  the  shiiiip,  and 
exposes  the  remaining  fragment  to  the  danger  of  nLTrosis. 

l?rr»i/^«s(Fig.5G9,  J) proposed  that  the  first  metatarsal  hone  only  should 
be  flisarticulatrd,  and  the  remaining  ones  gawed  otf  transversely  on  a  level 
wit!i  tht'  internal  cuneiform. 

Smith  (R,  W,)  practiced  a  modification  of  the  operation  which  required 
the  removal  of  tlie  four  lesser  metatarsal  hones  close  to  the  proximal 
artrcuhitions  through  an  oblique  incision  extending  from  a  point  three 
fourths  of  an  inch  in  front  of 
the  base  of  the  fifth  metatar- 
sal bone  to  the  motatarso-phalan- 
geal  articulatjon  of  the  great  toe. 
Tlie  jdan  adils  to  the  leverage  of 
the  stump  and  preserves  the  in- 
ner and  outer  supports  of  the 
transverse  arch  of  the  foot  better 
than  any  of  the  preceding  modi- 
fications, 

Ampntation  through  the  Mb-    Fio.  575.— Chopart's  amputation,  inner  hicisiolu 

dio-tarsal    Joint    ( ( 'hopart 's>. — 

The  mfMlio-tarsal  joint  is  formed  by  the  astragalus  and  os  calcis  Whind  and 

the  scaphoid  and  cuboid  Ironcs  in  front  (Fig,  50*1.  g  g). 

This  compound  articulation  can  be  readily  located  by  drawing  a  trana- 
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Fig.  576. — Plantar  incision. 


verse  line  across  the  dorsum  of  the  foot,  the  inner  extremity  beginning  just 
behind  the  tuberosity  of  the  scaplioid,  the  outer  extremity  terminating 
about  an  inch  behind  the  tuberosity  of  the  fifth  metatarsal  bone. 

The  Operation. — The  foot  is  raised  and  a  curved  incision  is  carried 
around  the  sole,  extending  from  the  articulation  of  the  scaphoid  with  the 
astragalus  (Fig.  575)  forward  to 
within  a  thumb's  breadth  of  the 
heads  of  the  metatarsal  bones 
(Fig.  576),  then  across  the  sole 
and  backward  along  tlie  fifth 
metatarsal  bone  to  the  outer  ex- 
tremity of  the  articulation  of  the 
cuboid  and  os  calcis  (Fig.  577). 
Forcibly  extend  the  foot  and 
make  a  slightly  curved  incision,  through  the  skin  only,  the  convexity  down- 
ward, across  the  dorsum,  connecting  the  extremities  of  the  plantar  incision 
(Fig.  578).  Turn  the  dorsal  flap  upward,  open  the  joint  on  the  dorsal  sur- 
face, beginning  from  within,  depressing  the  metatarsal  bones  toward  the 

heel,  and  severing  the  ligamentous 
connections  thus  made  tense.  Fi- 
nally, pass  the  knife  through  the 
articulation  to  the  plantar  surface, 
turn  the  edge  toward  the  toes  and 
complete  the  plantar  flap  by  cutting 
downward  (Fig.  579).  Fig.  580 
represents  the  stump  after  the 
flaps  are  united. 

The  Remarks. — This  operation 
is  objectionable  on  account  of  the 
liability  of  the  stump  to  become  ex- 
tended, causing  the  patient  to  walk  on  the  cicatrix  at  the  anterior  extremity. 
The  division  of  the  tendo  Achillis  during  or  subsequent  to  the  operation  is 
practiced  to  counteract  this  tendency,  but  frequently  without  permanent 
success.  If  the  stump  be  confined  in  a  flexed  position  during  the  healing, 
and  for  a  time  afterward, 
there  is  less  danger  of  this 

annoying  sequel.    The  sutur-  I    .       \.     ' 

ing  together  over  the  end  of     _   -  ^^v..^^^^.^.   ^x/-^ 

the  flexor  and  exterior  ten- ^ — -*-^  I  f-^-i- 

dons  may  correct  this  vice. 
The    operation    can    not    be 
recommended  as  a  substitute 
for  those  that  are  to  follow 
in  point  of  comfort  and  usefulness.     Better  service  is. secured  with  an  arti- 
ficial appliance  after  the  Syme  amputation  than  after  Chopart's. 
T'he  Results. — The  mortality  is  about  eight  per  cent. 
Forhes's  Modification. — While  this  modification  is  accomplished  through 
34 


Fig.  577. — Outer  incision. 


Fig.  578. — Dorsal  incision. 
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substanti'allv  the  same  incisions  as  Chopart's  operation,  still  it  is,  in  pomt  of 
ffttt,  a  (iifft'ivnt  niutliod  mtlitT  than  a  niodilication.     In  this  the  scaphoid 

inifl  cunoiforni  honoii  arc  separatt'd, 
and  tliL*  cnhoid  is  Ruved  t!i rough 

(l|.        I  cm  the   line  of  their  articulation 

||f        I  (Fig.  56Dj  e  e).     Inasmuch  as  the 

'  stump  hy  this  operation  is  given 

\  no   additional    power    of    flexion, 

\  but   retains  much   of   the   power 

^^i.^'^^S.    I  of  extension   of  the  tibialis   pos- 

v^  \  1  ticus  moscle,  and   all   the  disad- 

vantages of  Chopart's  operationi 
this  metliod  can  not  be  com- 
mended, 

Irregnilar  Tarsal  Amputations 
(^ItjlliiMv). — In  view  of  ihe  great 
advantages  to  be  gained  by  strict 
use  of  antiseptic  measures  in  pro- 
moting union  by  tirst  intention, 
limiting  suppuration, and  lessening 
the  danger  of  necrosis,  it  is  sug- 
gested that  amputations  across  the 
bones  of  the  foot  be  made  irre- 
spective of  the  articulations;  in 
other  words,  tliat  the  foot  be 
treated  as  if  it  contained  but  one 
bone.  Heretofore  such  measures 
have  been  followed  frequently  by 
necrr^>i>  of  thr  frm-tinnnl  jiorHonsof  the  tarsal  bones  remaining  in  the  stump. 
Sub-astragaloid  Disartioulatioii. — The  gub-astragaloid  amputation  leaver 


Flu.  57». — 6<3veriiig  the  posterior  flap. 


Fio.  5HD.— ApfH*iiniac'e  of 
stump. 


PiQ.  58L— De  Lignrrollos's  iiHiputtuioa,  external 


iK'bind  the  astragalus  only,  which  forms  the  end  of  the  stump.     Heveral 
methods  of  prix*cdure  are  practiced. 
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Ligneralleys  Amputation. — Make  two  lateral  flaps  by  an  incieion  begin- 
mug  iminriliatrly  above  thi^  tiib(T0.sity  of  tbe  Of?  cak-is  on  thi^  inner  gide, 
which  divides  the  tendo  At-hillis 
and  is  carried  along  the  outer 
side  of  the  os  caleis  in  a  curved 
direction,  convexity  downward, 
about  an  inch  below  the  external 
malleolus;  thence  extending  ob- 
liquely upward  across  the  middle 
of  the  cuboid  to  the  dorsum  of 
tbe  foot  (Fig.  581);  then  verti- 
cally downward  across  the  inner 
border  of  the  scaphoid  (Fig. 
582)  till  it  reacheii  the  center  of 

the  sole  of  the  foot;  it  is  then  turned  directly  backward  at  a  right  angle  with 
the  preceding  cut,  and  joins  the  beginning  of  the  incision  at  the  inner  bor- 
der of  the  tendo  Achillis  (Fig.  583). 

Dissect  up  both  flaps  till  the  lateral  surfaces  of  the  os  caleis  and  the 
astragalo-scaphoitl  joint  are  exposed,  being  careful  not  to  injure  the  tibio- 
tarsal  joint;  remove  the  bones  in  front  of  the  medio-tarsal  junction;  seize 
the  anterior  extremity  nf  the  os  ealcis  with  bone  forceps,  depress  and  turn  it 
inward,  and  divide  the  external  lateral  ligamfuts  with  a  narrow  knife  about 
a  third  of  an  inch  below  the  tip  of  the  malleolus;  then  divide  the  interosse- 
ous ligament  between  the  os  caleis  and  astragalus ;  finally,  the  talo-calcanean 
ligament  is  divided  au  inch  below  the  internal  malleolus  (Fig.  584),     The 


Ffo,  582.— Internal  incision. 


Fio.  58:1— Phin tar 
idoisiaii. 


Fio.  584, — IntemttI  ligaments. 


OS  ealcis  is  then  removed  (Fig,  5H^^)  and  the  flaps  are  united  in  proper 
position-  Fig.  580  shows  the  appearance  of  the  stump  after  union  of 
the  flaps. 


SURGERY. 


Fiu.  *'>85.— Bones  sepamted  (De  Ligne- 
rullos).    BiJQes  sawed  t Hancock). 


The  Result&, — Over  twelve  per  cent  are  reported  to  have  died  from  the 
operation  akme. 

VerneuiVs  Method. — In  Venieuira  operation  the  incigion  is  begun  at  the 
outer  tuberosity  of  the  oa  calcis  about  an  inch  below  the  external  malleolus 
—  and  carried  forward  to  within  three  fourths 

In  of  an  inch  of  the  base  of  the  fifth  meta- 

11%  tarsal  bone;  then  over  the  dorsum  to  the 

AyX  middle  of  the  internal  cuneiform;  thence 

/jV\  obliquely  across  the  sole  by  the  shortest 

^0f^^^^  route   to   the  commencement  of  the  in- 

cision.  The  ilap  is  raised  and  dtsarticu- 
latinu  accomplished  in  the  usual  manner. 
If  the  head  of  the  astragalus  be  too  prom- 
inent it  should  be  sawed  off. 

The  Heel-fiap  Method.— In  the  heel- 
flap  operation  begin  the  plantar  incision 
half  an  inch  below  the  external  malleolus,  carry  it  transversely  across 
the  sole  to  within  an  inch  of  the  internal  malleolus.  The  dorsal  in- 
cision is  begun  at  one  end  of  the  plantar  incision  and  is  carried  down- 
ward and  forwanl  in  a  curve<i  manner  to  the  astragalo-scaphoid  joint ;  thence 
backward  and  downward,  still  curved,  terminating  at  the  opposite  end  of  the 
plantar  incision,  Tlie  heel  flap  is  dissected  back  to  the  insertion  of  the 
tendo  Aehillis,  the  dorsal  flap  is  raised  to  the  aatragalo-scaphoid  articula- 
tion, which  is  then  opened,  and  the  blade  passed 
backward  through  the  calcaneo-astragaloid  joint  and 
laterally  so  as  to  separate  the  soft  parts  from  the  os 
calcis  down  to  the  tendo  Achillis,  which  is  then  divided. 
As  before,  the  head  of  the  astragalus  should  be  removed 
if  necessary, 

Hancock'' 3  Operation. — Hancock^s  method  of  pro- 
cedure may  be  considered  as  a  combination  of  the  eub- 
astragaloid  and  Pirogoff  methods,  Tlie  operation  can 
be  made  througii  incisions  similar  to  those  of  the  latter; 
the  flaps,  however,  shotdd  be  somewhat  longer^  The 
08  calcis  is  sawed  as  in  PirogofE^s  method.  A  hori- 
zontal section  of  the  astragalus  is  made  (Fig.  585)  and 
the  detachctl  fragment  removed,  together  with  the  ass^v 
ciated  part  of  the  os  calcis,  after  which  the  sawed  sur- 
face of  the  remaining  portion  of  the  os  calcis  is  placed 
in  contact  with  th**  under  surface  of  the  articulated 
portion  of  the  nstnigalut*, 

Tripier^it  Ofteration, — By  this  method  of  |iractice  it 
is  thought  poBsihie  to  prevent  the  retraction  of  the  flap  and  extension  of 
the  stump  l»y  the  |Mj>wcrful  muscles  attadicil  to  the  het'l,  as  happens  after 
Chopart's  operation.  The  os  calcis  is  divided  on  a  level  with  the  sustentacu- 
lum tali  anrl  at  a  right  angle  with  the  long  axis  of  the  tibia,  which  makes 
the  cut  surface*  of  the  bone  parallel  with  the  ground. 


Pig,  5H<t.— Do  Licrnt- 
^»^c^'9  methofi, 
ii})(H^nniticti  of  Uie 
stump. 
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The  Operation, — Begin  the  incision  of  the  soft  parts  at  the  outer  border 
of  the  tendo  Achillis,  on  a  level  with  the  outer  malleolus,  carry  it  along  the 
outer  border  of  the  foot  to  the  base  of  the  metatarsal  bone  of  the  little  toe, 
thence  directly  across  the  dorsum  of  the. foot  to  the  base  of  the  metatarsal 
bone  of  the  great  toe ;  from  this  point  it  passes  across  the  sole  of  the  foot, 
forming  there  a  convex  flap  at  least  one  inch  longer  than  the  dorsal  one, 
iinally  joining  the  outer  incision  .\t  an  oblique  angle.  The  flaps  are  dis- 
sected up  sufficiently  to  admit  of  the  disarticulation  of  the  medio-tarsal 
joint  and  of  a  horizontal  section  of  the  os  calcis  just  below  the  sustentac- 
ulum tali.  If  the  bone  be  divided  from  without  inward,  the  posterior  tibial 
artery  is  less  likely  to  be  injured.  The  wound  is  drained,  the  flaps  are 
united,  and  the  stump  is  dressed  antiseptically. 

After-treatment. — The  wounded  part  should  be  kept  raised,  well  venti- 
lated, and  lying  on  the  side.  It  is  better  that  drainage  agents  be  limited  to 
the  openings  than  that  they  should  extend  through  from  side  to  side.  Heel 
flaps  may  be  punctured  longitudinally  for  drainage. 

The  Results. — An  analysis  of  880  cases  of  tarsal  amputations,  includ- 
ing the  methods  of  Lisfranc,  Chopart,  and  the  modifications,  shows  that  of 
628  cases  done  before  asepsis,  22.9  per  cent  died,  and  of  252  operations 
performed  under  asepsis,  8.7  per  cent  died. 

Amputation  at  the  Ankle  Joint— Removal  of  the  Entire  Foot  (Syme's 
Method). — Syme's  amputation  may  be  considered  one  of  the  most  practical 


Fio.  687. — Syme's  method,  outer  incision. 


Fio.  588. — Inner  incision. 


of  the  operations  on  the  foot  and  ankle.  It  is  followed  not  only  by  a  low  rate 
of  mortality,  but  also  by  a  most  serviceable  stump,  either  with  or  without  an 
artificial  appliance.  The  patient  is  placed  upon  a  table  with  the  leg  over- 
hanging it,  the  thigh  raised  by  an  assistant,  who  at  the  same  time  flexes  the 
condemned  foot  upon  the  leg  by  seizing  and  pulling  upward  on  its  anterior 
portion.  The  outlines  of  the  respective  flaps  should  now  be  carefully  drawn 
before  the  incisions  are  commenced.  The  line  indicating  the  proi)or  course 
of  the  plantar  incision  begins  at  the  apex  of  the  external  malleolus,  and 
with  a  slight  backward  inclination  passes  around  the  foot  {F\<x.  587)  to  a 
point  opposite  to  its  beginning,  which  is  about  a  finger's  breadth  below  the 
apex  of  the  internal  malleolus  (Fig.  588). 

The  second  or  dorsal  line  is  drawn  directly  across  the  instep,  and  con- 
nects the  extremities  of  the  plantar  incision. 
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The  Opera  lion. — The  surgeon  sok*c'ts  a  large  scalpel  with  a  strong 
gliank,  and  inserts  tlif  point  at  tlie  uininifncrnR'nt  of  the  ineision  down 
to  the  hone  at  a  riglit  arigle  to  its  outer  surface,  with  the  edge  undermost; 
earries  it  along  the  guiding  line  in  contact  with  the  hone  to  its  inner 

extremity;  places  the  lingers  on 
the  heel  and  the  thumb  within 
the  cut,  and  draws  linnly  back- 
ward on  the  heel  flap,  at  the  same 
time  liberating  it  from  the  outer 
surface  and  i^ides  of  the  os  ealcis, 
hack  to  near  the  insertion  of  the 
tendo  Achillis.  An  incision  is 
no^v  nuide  down  to  the  hone  on  the  anterior  line  ;  the  joint  is  opened  in  front ; 
the  foot  is  well  extended,  lateral  ligaments  are  divided,  and  the  foot  is  re- 
moved hj  liberating  the  remaining  tissues  attached  to  the  posterior  surface 
of  the  OS  ealcis,  including  the  tendo  Achillis;  always  remembering  to  closely 
hog  the  hone,  else  the  flap  may  be  perforated  and  its  integrity  impaired. 
After  the  removal  of  the  foot,  dissect  up  the  soft  |)arts  around  the  malleoli  a 
sufficient  distance  to  permit  the  articular  ends  of  the  bones  to  be  &awe<l  off 
(Figs.  589  and  590);  cut  off  the  extremities  of  the  tendons  even  with  the  cut 


Fi«.  589.— BoDes  of  leg  sawn  tbroagh. 


Fru.  5fta--Heel  flap. 


FlG»  5tJI, — V\np»  united. 


Fio.  592,— Side  Tiew 
nf  Stump. 


fiiirfaces  of  the  soft  parts,  bring  the  flap  into  position,  unite  it  in  front 
(Figs.  51U  and  5'»2),  and  dresji  with  care. 

The  MotViftniilfms. — Sawing  the  nuilleoli  obliipiely  with  a  transverse 
seetion  of  the  posterior  lip  of  Ibe  tibia  (Fig,  h\V^]  instead  of  removing  them, 
together  with  a  tliin  transverse  section  that  includes  the  entire  articular 
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surface  of  the  tibia  as  recommended  by  Mr.  Syme,  is  a  modtfication  which 
has  been  long  and  somewhat  extensively  practiced.  It  is  believed  to  give  a 
better-shaped  stump,  and  to  bo  attended  with  less  danger  to  life  than  if  the 
booy  canals  of  the  tibia  be  freely  opened,  as  in  the  case  of  complete  transverse 
Bection, 

Wi^etk  carries  the  inner  part  of  the  plantar  iQcision  as  far  forward  as 
practicable  to  add  to  the  nutritive  safety  of  the  flap. 

Many  surgeons,  after  making  the  plantar  incision,  open  the  joint  in  front, 
as  before  described,  disarticulate,  and  then  dissect  the  heel  flap  from  behind 
forward. 

This  course  affords  more  room  and  leverage  to  aid  in  the  removal  of  tliis 
flap,  but  increases  the  danger  of  cutting  it,  and  also  permits  the  blood  to 
flow  downward  and  interfere  with  the  final 
separation  of  the  heel  flap*  The  removal  of  the 
periostenni  from  the  sides  and  the  posterior 
surface  of  the  os  calcis,  including  the  insertion 
of  the  tendo  Achillis,  has  been  practiced.  If 
this  can  be  done  without  too  much  laceration 
of  its  structure,  it  is  a  commendable  modifica- 
tion. Before  puberty  the  epiphysis  of  the 
tuberosity  of  the  os  calcis  may  be  detached  and 
allowed  to  remain  connected  to  tfie  heel  flap. 

The  articular  cartilage  remaining  on  the 
extremity  of  the  tibia  is  scraped  off  by  some 
operators  J  this  procedure  is  thought  to  hasten 
the  heating  process.  Many  methods,  adapted 
to  yarious  forms  of  injury  to  the  soft  parts, 
have  been  devised  to  modify  the  construction 
of  the  flaps  so  as  to  cover  the  end  of  the  stump. 
When  the  formation  of  the  heel  flap  is  impos- 
sible, tissues  can  be  taken  from  all  or  either  of 
the  three  remaining  aspects  of  the  foot,  being 
ever  cautious  to  avoid  injuring  the  posterior 
tibial  artery  where  it  lies  below  the  inner  mal- 
leolus. 

The  Fallacies. — The  incision  across  the  in- 
step lies  below  the  line  of  articulation  between 
the  astragalus  and  the  tibia;  therefore,  unless 
care  be  taken  to  locate  the  joint,  the  operator  will  cut  down  upon  the  neck 
of  the  astragalus,  and,  not  finding  the  joint,  will  become  much  confused  \  or 
h e  m ay  e ven  o pen  th e  a rt  i c u  1  at i on  I je t w  ee n  t  h e  scaph  o id  an  d  as  t  raga hi 8,  1ft h e 
plantar  flap  be  made  too  long,  it  will  be  impossible  to  carry  it  baek  over  the 
point  of  the  heel ;  therefore,  if  it  be  necessary  to  make  a  long  heel  flap,  the 
joint  shoidd  be  opened  at  once  from  before  backward,  and  the  heel  flap  dis- 
sected off  from  above  downward.  If  the  dorsal  flap  be  lengtlietied  for  any 
reason  the  heel  flap  must  be  decreased  correspondingly.  The  saw  line  for 
removal  of  the  articular  surface  of  the  tibia  should  be  made  close  to  the 


Fig.  5U3.-;ObHque  division  of 
malleoli  and  removal  of  pos- 
terior lip. 
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dome  of  the  articulation,  thus  avoiding  needless  sacrifice  of  bone  in  the 
adult  or  involvement  of  the  epiphyseal  cartilage  in  the  young. 

The  Results. — The  rate  of  mortality  from  Syme's  operation  is  from  five 
to  nine  per  cent;  the  functional  results  are  admirable. 

Roux's  M'^ihod, — Begin  the  incision  at  the  outer  side,  a  little  above  the 
insertion  of  the  tendo  Achillis;  carry  it  straight  forward  beneath  the  outer 


Pig.  694.— Roux's  method.   Outer  incision. 


Fig.  695. — Inner  incision. 


malleolus  (Fig.  594) ;  then  in  a  curved  line  across  the  instep  an  inch  in  front 
of  the  articular  edge  of  the  tibia,  passing  backward  and  downward  on  the 
inner  side  of  the  foot  between  the  inner  malleolus  and  the  tuberosity  of  the 

scaphoid  to  the  sole  (Fig.  595);  thence 
obliquely  backward  to  a  point  about  an 
inch  behind  the  tuberosity  of  the  fifth 
metatarsal  bone;  and  finally  backward 
and  upward  over  the  outer  surface  of  the 
heel  to  the  point  of  beginning.  Dissect 
up  the  external  flap,  open  the  joint  at 
the  outer  side,  and  complete  the  internal 
flap  after  disarticulation  of  the  foot.  The 
bones  of  the  leg  should  then  be  divided 
as  in  Syme's  method,  flaps  united,  and 
the  wound  dressed  antiseptieally. 
The  Remarks. — This  operation,  while  more  difficult  and  loss  satisfactory 
than  Syme's,  can  be  wisely  employed  when  for  any  reason  the  latter  is  of 
doubtful  utility. 


Fig.  596.— Pirogoff's  amputation. 
Lines  of  section  of  os  calcis. 


Fig.  597. — PirogoflTs  amputation.    Inner  incision. 


Fi(}.  598.— Out  IT  incision. 


PirogoflTs  Amputation.— Pi rogoff's  operation  is  osteoplastic  in  character, 
and  consists  in  the  application  of  the  sawed  surface  of  the  posterior  portion 
of  the  08  calcis  (Fig.  596)  to  the  sawed  surfaces  of  the  bones  of  the  leg.    The 
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Fig.  599. — Separating  articu- 
lar surfaces. 


length  of  the  limb  is  well  preserved,  and,  without  the  use  of  an  artificial 
appliance,  the  stump  is  often  superior  to  that  of  Syme's  operation. 

The  Operation, — Flex  the  foot  at  a  right  angle 
with  the  leg;  make  an  incision  from  the  tip  of 
the  internal  malleolus  across  the  sole  a  little  in 
front  of  the  long  axis  of  the  tibia  (Fig.  597),  to  a 
point  in  front  of  the  apex  of  the  external  malle- 
olus down  upon  the  bone  (Fig.  598),  and  dissect 
the  flap  backward  from  the  os  calcis  for  about  a 
quarter  of  an  inch. 

Connect  the  extremities  of  this  incision  by 
another  carried  down  to  the  bone  half  an  inch  in 
front  of  the  lower  extremity  of  the  tibia.  Open 
the  joint  in  front,  divide  the  lateral  ligaments 
(Fig.  599),  expose  the  upper  surface  of  the  os  cal- 
cis, draw  back  the  detached  portion  of  the  heel 
flap,  and  with  a  narrow  saw  divide  this  bone 
obliquely  downward  and  forward  parallel  with 
and  a  little  posterior  to  the  line  of  the  plantar  in- 
cision. Raise  the  anterior  flap,  dissect  up  the  tissues  around  the  lower  ends 
of  the  bones,  and  saw  through  the  lower  extremities  of  the  tibia  and  fibula, 
from  just  above  their  articular  surfaces  in  front  to  a  point  half  an  inch 
above  the  articular  surface  of  the  tibia  posteriorly.  Cut  off  the  divided 
tendons  on  a  level  with  the  wound. 

The  cut  surface  of  the  os  calcis  is  then  brought  forward  and  placed  in 
contact  with  that  of  the  tibia,  the  wound  united  and  dressed  antiseptically. 
The  Remarks. — If  the  posterior  border  of  the  os  cal- 
cis be  cut  too  thick,  the  divided  bone  surfaces  can  not  be 
properly  apposed  without  force,  which  will  cause  the 
fragment  to  tilt  backward.  The  tilting  can  be  remedied 
by  removing  more  bone  from  the  posterior  border  or  by 
dividing  the  tendo  Achillis.  Whenever  this  tendon  in- 
clines to  tilt  the  bone,  it  should  be  divided.  The  bone 
fragment  can  be  united  to  the  tibia  by  silver  wire,  thus 
retaining  the  sawed  surfaces  firmly  in  apposition.  The 
OS  calcis  is  sawed  at  different  angles  by  different  operators 
(Fig.  596),  but  the  one  just  considered  has  given  the  most 
satisfactory  results.  Fig.  600  shows  the  appearance  of 
the  stump  after  Pirogoff^s  operation. 

The  bone  in  the  flap  may  become  displaced  by  the  mus- 
cles of  the  calf,  may  necrose,  or  fail  to  unite.     The  latter 
contingencies  are  referable  especially  to  elderly  subjects. 
The  Results, — The  death  rate  from  this  operation  is 
about  ten  per  cent  by  old  methods. 

The   Modifications   of  Pirogoff's    Operatioiu — These 
modifications  are  not  a  few  and  are  of  fanciful  utility  in  some  instances. 
Fergusson's  Modification, — This  modification  consists  in  retaining  the 


Fig.  600.— Appear- 
ance of  stump. 
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malk^nli.  unless  discfised,  and  plai'ing  the  sawed  end  of  the  os  caleis  be- 
tween them  after  having  divided  the  tendo  Achillis,  Turnipseed  and 
others  practiced  this  modification  and  advised  it.  We  are  not  disposed  to 
commend  it. 

Le  Fort's  Modifitaiion. — In  Le  Fort's  modifieation  the  ineisiions  for  the 
flaps  are  quite  simikr  to  those  of  Syme's  amputation.  The  ankle  joint  is  ex- 
posed by  raising  the  dorsal  flap,  keepin^^  elose  to  the 
bone  so  as  not  to  injure  the  anterior  tibial  artery. 
Divide  the  external  lateral  ligament  and  the  liga- 
ments between  the  astragalus  and  os  ealcis.  Turn 
the  foot  inward,  and  remove  the  anterior  portion 
of  the  foot  at  the  medio- tarsal  joint.    Seize  the  as- 


Fio*  601. — Sawn  bones  in  Le  Fort's  modiJication. 


FiQ»  fl€2.— Aptvfarance  of  stump. 


tragalns  with  strong  foreeps,  make  tense  and  cut  the  ligaments  connecting  it 
with  the  hones  above,  and  then  remove  it.  Push  tlown  the  os  caleis,  and  with 
a  narrow  saw  remove  its  upper  third  horizontally  from  behind  forward,  be- 
ginning just  above  the  insertion  of  the  tendo  Aehillis.    Saw  off  the  malleoli 


Fio,  603. — SiiVfu  l»onps  in  Bruiis's  modi- 
ru'Atinn. 


Fig.  604,— KsmaR^ljV  nioilificfttlon. 
Outer  incision. 


and  the  articular  surface  of  the  tibia  also  horizontally  (Fig.  iJnl);  place  the 
sawed  surfaces  in  apposition,  and  dress  in  the  usnnl  manner.  This  modifica- 
tion permits  the  preserved  fragment  of  the  os  calcis,  when  placed  in  position, 
to  maintain  the  sjime  a^^fis  relative  to  the  end  of  the  stump  that  it  held  in  the 
foot;  consequently,  the  direct  prt*ssure  is  received  upon   integinnentary 
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covering  already  adapted  to  that  purpose  (Fig.  602).  It  also  provides  a 
broader  support,  and  for  these  reasons  is  regarded  by  some  as  superior  to 
the  Pirogoff  method. 


Pig.  605.— Plantar  incision. 


Fig.  606. — Inner  incision. 


Fig.  607.— Dorsal  incision. 


Bruns  recommended  that  the  sawed  surface  of  the  os  calcis  be  made  con- 
cave and  that  of  the  tibia  convex  (Fig.  603). 

Esmarch's  modification  of  Le  Fort's  operation  consists  of  making  two 
incisions :  one  across  the  sole,  the  other  across  the  dorsum  of  the  foot.  The 
former  commences  about  four  fifths  of  an  inch  below  the  tip  of  the  external 
malleolus,  and  passing  forward  (Fig.  604),  runs  under  the  cuboid  and  scaph- 
oid bones  (Fig.  605),  ending  at  the  inner  side,  one  inch  below  and  just  in 
front  of  the  internal  malle- 
olus (Fig.  606).  The  curved 
dorsal  incision  (Fig.  607), 
with  its  convexity  forward  to 
the  tuberosity  of  the  scaphoid, 
connects  the  extremes  of  the 
plantar  one.  Dissect  up  the 
dorsal  flap  to  the  tibio-tarsal 
joint,  open  the  joint,  depress 

the  foot,  expose  the  upper  surface  of  the  os  calcis  sufficiently  to  apply  a 
small  saw  behind  the  upper  margin  of  its  posterior  surface,  and  saw  the 
bone  as  before  described. 

The  Results. — Grouping  the  methods  of  Syme,  Pirogoff,  and  the  modi- 
fications, 544  amputations  at  this  situation  shows :  340  cases  before  asepsis, 
with  a  mortality  of  eighteen  per  cent;  204  done  aseptically,  with  2.95  per 
cent  fatality. 

AMPUTATIONS  AT  THE  LEG. 

Amputation  at  the  leg  is  of  great  importance,  as  it  directly  involves  the 
comfort  and  usefulness  of  the  patient.  The  unequal  arrangement  of  tissues 
and  the  necessity  of  providing  a  bearing  surface  suitable  to  meet  the  de- 
mands of  the  burdens  and  pleasures  of  life,  add  emphasis  to  the  importance 
of  considering  the  occupation  of  the  individual  in  amputation  here.  How- 
ever, the  local  arrangement  of  tissues  has  not  all  to  do  with  the  outcome  of 
amputation,  for  while  a  badly  constructed  stump  is  a  serious  allliction, 
yet  if  to  this  be  added  the  local  effects  of  intemperance  and  of  inattention 
to  the  part,  the  full  measure  of  physical  disaster  in  this  regard  is  realized. 
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Amputation  of  the  Leg  at  the  Lower  TWrd.— At  this  sitiiatioTi  the  crert 
nf  the  tibia  and  the  iiiterosseous  space  are  rLMiuced  to  a  niininiuni,  and  ten- 
dons predominate  throiighoot  nearly  the  entire  loeation.  The  following 
methods  of  amputation  will  be  considered : 

Quyons  method,  Duval's  method,  the  Aufhor*s  mvthod,  Teak's  method, 
the  large  posterior-flap  method,  the  bilateral -flap  method^  and  the  hood- flap 
method. 

The  Amputation  by  Guyons  Method  (siipmrnallenliu). — In  Guyon*s 
amputation  two  iDcisions  are  made,  one  at  either  s^ide  of  the  foot,  each  be- 
ginning in  front  at  the  eenter  of  the  ankh?  joint,  and  passing  downward  and 
Lack  ward  in  a  curved  direction  just  anterior  to  the  respective  niallenli  and 
terminating  at  the  summit  of  the  curve  of  the  heel  (Fig.  008,  a).  The  heel 
flap  is  dieseeted  upward,  carefully  avoiding  the  |>osterior  tiiiial  vessels,  the 
tendo  Achilhs  severed,  and  the  hones  of  the  leg 
are  exposed  for  two  inches  ahove  the  tips  of  the 
malleoli  (fi'),  and  then  i^awed  horizontally  at  that 
situation.  This  method  projMj-rly  hieates  the  cica- 
trix and  provides  good  tissue  for  the  flap.  Drain- 
age, however,  is  faulty  unless  a  small  slit  he  made 
in  the  flap  posteriorly,  or  the  limb  be  so  placed  as 
to  facilitate  the  escape  of  the  discharges. 

The  Amjiufalion  hylhtrars  .1/^/7/ (if/ (supramal- 
leolar). — In  Duval's  amputation  the  place  at  which 
the  hones  are  to  lie  sawed  is  higher  than  in  the 
preceding;  the  point  of  amputation  is  first  deter- 
mincfl  in  order  to  estimate  properly  the  outline  of 
an  elliptical  incision  in  forming  the  flap  to  cover 
tlie  end  of  the  stump.  The  posterior  extremity 
of  the  ellipse  is  IcK-ated  at  a  point  helow  the  place 
of  sawing,  a  distance  equal  to  one  and  a  half  times 
the  antero-posterior  diameter  of  the  limb  at  the 
h,  DuvHl^iiupramftlleoliir  ^i^^,  <^f  proposed  section  ih'),  and  the  anterior  ex- 
of  ^luu,  tremity  of  the  ellipse,  at  a  point  IjcIow  the  same 

place,  a  distance  equal  to  three  fourths  of  the  same 
diameter.  This  incision  crosses  the  leg  laterally  at  an  angle  of  about  45** 
(Fig.  60H,  b).  The  skin  is  reflected  \ipward  carefully  to  just  alwve  the  line 
of  pn^poscd  bone  division,  the  hones  are  saw^ed  horizontally,  and  the  borders 
of  the  ellipse  united  an tero- posteriorly  with  sutures.  The  tendo  Achillis 
is  cut  near  its  insertion.  It  is  advised  by  some  that  its  extremity  \w  united 
by  dtH.q.1  sutures  to  the  extremities  of  the  tendons  in  front.  This  ojK'ration 
places  the  cicatrix  nearer  the  end  of  the  stump  and  provides  a  lla]>  Ic^^s  in- 
clincd  to  friction  than  does  the  former  metliod, 

Ampntntion  by  the  Author  s  Method. — This  method  coniprir;<\<  \\\v  making 
of  a  circular  integunientjiry  flap  provided  anteriorly  with  an  attached  peri- 
osteal lining.  If  the  site  of  operation  can  be  chost^n  it  shonld  V»o  about  three 
or  three  and  a  half  inches  above  the  lower  extremity  of  the  tibia,  or,  more 
definitely  speaking,  just  below  the  point  where  the  tapering  of  the  limb 


Pio.  608.— a.  Gtiyon'a  su- 
pmaiallcoliir  ampiitaiiom 
«'.    Sttw    lino    of    same. 
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ceases.     The  length  of  the  flap  should  exceed  by  one  inch  a  fourth  of  the 
circumference  of  the  limb  at  the  proposed  point  of  bone  section. 

The  Operation, — Lay  out  the  flap  as  just  indicated ;  make  a  circular 
incision  through  the  integument  and  subcutaneous  tissue  down  to  the  fascia 
of  the  muscles  and  the  subcutaneous  surface  of  the  tibia.  Dissect  the  sleeve 
upward  for  about  an  inch,  then  divide  the  periosteum  at  the  subcutaneous 
surface  of  the  tibia  by  a  transverse  incision  at  the  level  of  reflection  of  the 
flap ;  also  divide  it  longitudinally  at  the  outer  and  inner  borders  of  the  sub- 
cutaneous surface  of  the  tibia  a  sufficient  distance — half  an  inch — to  allow 
the  periosteum  to  be  reflected  upward  while  attached  to  the  inner  sui-face  of 
the  flap.  I'hese  longitudinal  incisions  are  increased  as  often  as  it  becomes 
necessary  to  detach  the  periosteum  to  keep  pace  with  the  turning  up  of  the 

remaining  part  of  the  flap — that  is,  instead* 
of  turning  up  from  the  subcutaneous  sur- 
face of  the  tibia  an  integumentary  flap  only, 
the  periosteum  of  this  surface  is  detached 
from  a  proper  area  of  the  bone  up  to  the 


Line  indicating  oblique 


ingc 
offi 


coaptation  of  flaps. 

Line  imlicating  direction  of  sub- 
cutaneotu  surface  qf  tibia. 


Rffl^cted 
penosteum. 


Line  indicating  antero  posterior 
coaptation  of  flaps. 

Pio.  609. — Reflection  of  the  periosteum. 


Pig.  610. — Oblique  coaptation  scar. 


saw^  line,  ])cing  raised  along  with,  and  not  separated  from,  the  integument 
which  overlies  it,  thus  forming  a  limited  lining  of  the  flap.  Fig.  609  shows 
the  extent  of  the  reflection  of  the  periosteum  from  the  tibia,  the  other  soft 
parts  having  been  removed.  After  circular  division  of  the  muscles  half  an 
inch  below  the  reflection  of  the  flap,  the  tibia  is  sawed  through  at  the  highest 
point  of  periosteal  reflection,  the  fibula  is  exposed  one  fourth  of  an  inch 
higher  up  and  divided  by  sawing  toward  the  tibia.  The  flaps  are  united 
obliquely,  parallel  with  the  margin  of  the  subcutaneous  surface  of  the  tibia,  so 
that  the  line  of  union  falls  between  the  bones,  and  the  periosteal  lining  of  the 
flap  falls  and  lies  smoothly  across  the  extremity  of  the  tibia  (Fig.  610).  It 
will  be  necessary  in  order  to  reflect  the  sleeve  flap  that  it  be  divided  longitu- 
dinally at  a  point  that  will  be  lowermost  when  the  flaps  are  obliquely  joined. 
The  Rcmark.^i. — The  limb  should  be  dressed  carefully,  cautiously  main- 
taining the  oblique  direction  of  the  flaps  till  the  healing  process  is  complete. 
The  periosteal  flap  grows  to  the  end  of  the  tibia,  lessening  the  liability  of 
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atropliv  of  the  bone  antl  likewisi'  olniating  the  adhesion  of  the  eieatrix  to 
the  end  of  the  tibia.  F\^.  fill  show^  a  vortical  SLH:tinn  through  the  tlap 
made  three  monthly  after  operation  by  tlie  writer. 

The  Rrsiifls. — (}(  thr  Jifteen  eases  jx/rfornied  hy  the  writrr  all  bnt  one 
have  reunited  in  exeeplionally  8erviceable  stumps.  In  no  instance  has  bony 
spieula;  appeared. 

I'he  Amputaiion  hy  Teale\'i  J/<?/AoJ.— Teale's  anipntation  has  not  been 
practiced  to  any  extent  in  this  country.  The  details  of  the  method  are 
comparatively  intricate,  and  the  high  division  of  the  bones  often  cause  an 
unwise  sacrifice  of  leverage,  especially  important  in  connection  with  modern 
prosthetic  appliance.  However,  if  the  method  be  employed,  the  lower 
third  of  the  leg  affords  the  best  site,  aa  there  the  long  thip  can  be  extended 
well  downward.     The  flaps  are  rectangular,  and  should  be  carefully  marked 

out  hefoj-e  the  incisions  are 
made.  The  length  of  the 
anterior  flap  is  one  half  the 
circinnference  of  the  limb 
at  the  point  of  amputation, 
and  the  posterior  one  eighth. 
The  anterior  flap  is  made  by 
two  lateral  incisions  going 
down  to  the  bone,  supple- 
mented by  a  short  transverse 
one  at  the  lower  margin  of 
the  tlap.  The  posterior  flap 
is  made  by  a  vigorous  cut 
down  to  the  bone.  The 
anterior  includes  all  of  the 
tissues  in  front,  and  the  pos- 
terior all  of  those  behind  the 
bones.  The  bones  are  sawed 
through  in  the  usual  man- 
ner, and  the  stump  is  care- 
fully dressed.  Although  a 
good  cushion  is  provided  at  the  end  of  the  stump  and  the  cicatrix  ig  re- 
moved from  direct  pressure,  still,  the  stump  is  not  a  more  serviceable  one 
than  can  be  secured  by  more  conservative  methods. 

The  Amputdtiou  by  the  Lnnjr  Postfrior-finp  Metho(L—ln  this  method 
the  length  of  tlie  posterior  flap  is  Tnade  to  exceed  one  half  the  circumfer- 
ence i)(  the  limb  at  the  proposed  point  of  bone  t^ection,  and  the  anterior  is  a 
little  more  than  one  eighth  of  the  same  circumference.  The  |>ostenor  flap 
is  limited  by  an  outer  and  an  inner  incision  carried  through  the  integument 
and  fascia  from  the  saw  line  to  near  the  insertion  of  the  tendo  Achillis 
(Fig,  (>12,  a).  The  inner  one  passes  in  front  of  the  inner  border  of  the 
tibia;  the  outer  passes  Iwhind  the  fihnla;  they  join  together  in  a  curved 
manner  near  the  iiiHTtinn  of  the  tendo  Acbillis.  The  muscles  at  the  outer 
and  posterior  surfaces  of  tlie  tibia  are  then  disconnected  from  timt  l»oiiu,  by 


PfriostcRTn  on 
fliirfiU'e  of  tibui 


ti<)  111  tlttlm. 


llbulA. 


CfcMcte. 


FiQ.  GIL — Dis^cted  siii'cinien  showing  the  relation 
of  piirts. 
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cutting  and  blunt  disscclion  for  a  distance  of  two  inches.  The  soft  parts  at 
tho  back  of  thv  Umh  are  now  grasped  by  thrusting  the  thumb  and  finger 
into  the  gups  eaut^ed  hy  the  si'paration,  and  the  posterior  flap  is  eornplcted 
by  cutting  from  without  inward  (Fig.  (U3),  During  tlie  division  of  the 
miiseh'i?  the  foot  should  be  sonaewbat  tlexetl.  The  anterior  flap  h  now  made 
down  to  the  bone  and  rlissected  up.  the  interogseous  mem]>rane  is  divided, 
retractors  are  adjusted,  bones  sawed,  and  the  posterior  tibial  nerve  is  divided 

to  above  the  point  of  bone  section.  The  inuseu- 
lar  t?trnetures  of  the  respective  i^orfaces  of  the 
limb  can  be  joiiird  with  dt'cp  sutures. 

The  Ampuialion  by  the  Bi  hit  era  I- /Jap  Mathad. 
— The  bilateral-tlap  method  (Fig,  611,  a)  con- 
gists  of  eipiihiteral  fiaps  eoustructed  from  the 
integument  and  suheutaneouB  tissue  at  tlie  outer 


Fio,  61S.  Fm,  613. 

Pig,  612. — a.  Amputation,  lower  third  Jarge  posterior  flap.    &.  AmpntMion,  upper  third, 

"    dcnrs  amputation,    d.  Lister* 
Making  lar*ju  posteriur  flap. 


large  external  flap,    c,  rflrdcnrs  amputation,    d]  Lister's  liiodificat ion." 
Fig.  (il3.-.V  *        *  ... 


and  inner  surfaces  of  the  lindi.  The  operation  nmy  he  performed  in  this 
method  with  or  withont  the  periosteal  lining-  The  eircuUir  method,  witli 
oblique  coaptation,  is  far  the  better  if  the  periosteum  be  raised,  since  in 
antero-posterior  coaptation  the  periosteal  flap  is  tilted,  and  is  more  liable  to 
eversion  and  the  production  of  bony  spieidar  growths. 

The  length  of  the  bilateral  flaps  is  estimated  in  the  usual  manner-  There- 
fore, the  width  of  each  flap  at  the  base  is  eipia!  to  half,  and  the  length  is 
in  excess  of  one  fonrtli  Ibe  eircumferenee.  Each  one  is  nearly  semicircular, 
and  the  points  of  Junction  should  be  at  the  center  of  the  limb,  anttjriorly 
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the  gastrocnemius  in  the  line  of  the  incision ;  separate  the  remaining  soft 
parts  at  this  situation  from  the  posterior  surfaces  of  the  bones,  grasp  them 
with  the  thumb  and  fingers  and  sever  them  from  within  outward  with  a 
sharp  transverse  cut ;  separate  further  the  soft  structures  from  the  bones  up 
to  the  saw  line ;  make  the  anterior  flap  by  dividing  first  the  integument  and 
subcutaneous  tissue,  and  then  severing  the  muscles  down  to  the  bone  and 
displacing  them  upward  to  the  saw  line  in  front;  divide  the  interosseous 
membrane ;  apply  the  three-tailed  retractor  and  saw  the  bones  transversely. 
The  triangular  projection  of  the  crest  of  the  tibia  is  then  removed  to  prevent 
its  impingement  on  the  anterior  flap. 

Lee  practiced  amputation  at  this  part  of  the  limb  after  the  method  of 
Teale,  except  the  long  flap  was  placed  posteriorly,  and  only  the  muscles  of 
the  calf  were  included  in  it.  Both  flaps  were  reflected  upward  to  the  point 
of  bone  section,  the  remaining  soft  parts  were  divided  transversely,  the  re- 
tractor was  adjusted,  and  bones  sawed  through  as  before.  Both  methods 
provide  serviceable  stumps ;  the  latter  is  more  easily  performed,  but  requires 
higher  division  of  the  bones  than  the  former  method.  In  neither  method  is 
good  drainage  provided. 

The  long  external-flap  method,  having  a  semicircular  incision  on  the 
inner  side,  offers  good  drainage,  and  carries  the  cicatrix  beyond  the  point 
of  pressure.  These  flaps  may  be  either  integumentary  or  muscular;  the 
latter  are  made  by  transfixion  or  the  reverse ;  the  former  by  external  incision 
with  the  ordinary  scalpel,  and  circular  section 
of  the  muscles  with  the  long  knife.  The  prin- 
ciples controlling  the  length  of  the  flaps  are 
the  same  as  previously  stated  for  single  flaps. 
The  long  flap  should  be  made  from  the  outer 
side  of  the  leg,  having  a  base  equal  to  one  half 
the  circumference  of  the  limb.  The  inner  or 
short  flap  is  semicircular  in  outline  (Fig. 
614).  The  bones  are  sawed  off  just  above 
the  anterior  point  of  junction  of  the  flaps, 
united,  and  the  wound  is  dressed  as  before. 

The  Results,— 0{  1,967  cases,  1,751  before 
asepsis  had  a  mortality  of  27.8  per  cent;  of 
217  under  asepsis,  11.2  per  cent  died. 

Amputation  of  the  Leg  at  the  Upper  Third. 
— Amputation  at  the  upper  third  involves 
much  more  tissue  than  at  either  of  the  preceding  parts  of  the  limb.  Either 
variety  of  flap  employed  at  the  middle  third  can  be  utilized  at  the  upper, 
but  modifications  of  procedure  are  advisable  on  account  of  the  difference  in 
the  bulk  and  relation  of  the  tissues  at  the  upper  third. 

The  Amputation  by  a  Large  External  Flap  (Farabeuf). — The  flap  is 
U-shaped,  and  the  length  is  equal  to  one  third  the  circumference  of  the 
limb  at  the  point  of  bone  section.  It  is  marked  out  carefully  before 
division,  beginning  in  front  at  the  level  of  the  proposed  bone  section,  and 
passing  downward  the  proper  distance  along  the  inner  border  of  the  crest 
3G 


Fig.  614. — Long  external- flap 
method. 
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of  the  tibia,  is  carried  in  a  curved  diniction  across  the  outer  aspect  of  the 
limb,  and  then  upward  in  a  line  diamotricsjlly  opposite  the  anterior  ineieion 
to  a  point  afjout  an  inch  and  a  half  btdow  tlii'  level  of  the  priiimry  point  of 
departure  (Fig,  617,  6),    Flex  the  leg  and  divide  the  ekin  and  subcutaneous 


Fig.  615.— Making  the  flap^ 


tissue  throughout  the  entire  course  of  the  flap  with  a  scalpel.  Then  divide 
the  muscles  obliquely  from  above  downward  and  outward  down  to  the  bone 
and  interosseous  meuibrnrie  (Fitr-  <^1*^);  separate  them  upward  carefully  to 
the  point  of  bone  section,  cj^utinusly  avoiding  injury  of  the  anterior  tibial 
artery  as  it  appears  in  front  of  the  interosseous  inemlirane.  The  tissues 
at  the  inner  side  are  divided  transversely  down  to  the  bone  by  transfixion 
or  otiierwisc,  and  scfjarated  from  the  bone  up  to  the  line  of  section.     The 

periosteum  of  the  tilua  is  divided  an  inch 
below  the  line  of  ijroposed  section  by 
a  circular  incision,  then  at  each  side  of 
the  bone  by  a  short  vertical  one;  the  an- 
terior and  posterior  flaps  thus  formed  are 
pushed  upward  by  the  elevator  to  above 
fhe  saw  line;  the  interosseous  membrane 
is  divided,  the  retractor  adjusted,  and  the 
bones  are  sawed  in  the  following  manner: 
Divide  the  fdnda  obliquely  from  above 
^^^  ^_L^-^^i^  downward  and  inward,  al>out  a  quarter  ol 

/'JB^^VVvllH^^^r//  '^^  ^'^^^^  shorter  than  the  tibia;  saw  the 

I  lWK|_ ^  y^^W^IPjP^r  '  /  tibia  across  and  remove  the  sharp  projoc- 

lMH|^  ;Si^  firm  at  the  anterior  Iwrder  with  a  mallet 

V^lWiiii  Mr  ai,^]  chisel  (Fig.  (UfO;  adjust  the  perios- 

teal flaps,  sew  them  in  place  with  catgut, 
and  unite  the  flaps  in  the  usual  mannen 
It  is  much  better  to  strip  off  the  peri- 
osteum without  disturbing  the  superira- 
posed  tissue,  as  tbns  its  vitality  is  l>etter 
pres«*rved.     Treves  regards  this  method  with  great  favor. 

r/io  Ampuialion  by  the  VirvulnT'flap  Method. — In  the  circular  method 


\ 


Fig.  016.— FUp  formed  and  crcM  of 
lUiia  SHWvd. 
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the  length  of  the  cuff  is  made  nearly  one  half  the  circumference  of  the  limb 
at  the  point  of  bone  section. 

The  flap  is  made  by  a  circular  sweep  of  the  knife.  As  the  posterior 
part  retracts  considerably,  the  anterior  is  dissected  up  until  it  retracts  an 
equal  amount,  after  which  the  gastrocnemius  is  seized  and  cut  off  on  a  line 
with  the  reflection  of  the  integument.  The  integumentary  cuff  is  carried 
up  (the  gastrocnemius  accompanying  the  posterior  part)  nearly  to  the  line 
of  bone  section.  The  remaining  soft  parts  are  divided  transversely  down  to 
the  bone  a  little  below  the  saw  line,  the  retractor  is  applied,  and  the  bones 
are  sawed  as  in  the  preceding  method.  The  periosteum  and  the  projection 
of  the  bony  crest  are  also  treated  as  in  the  preceding  instance.  Direct 
pressure  is  not  well  borne  at  the  end  of  this  stump,  but  when  flexed  it  is 
very  serviceable. 

The  Amputation  by  the  Bilateral-flap  Method  (Fig.  617,  h), — This 
method  has  been  described  already  in  amputation  of  the  lower  third  of  the 
leg.  At  the  upper  third  the  flaps  should  each  equal  in  length  one  third  of 
the  circumference  of  the  limb  at  the  seat  of  amputation.  In  other  respects 
no  substantial  difference  in  the  procedure  obtains.    The  bilateral-flap  method 


Fig.  617.— Bilateral-flap  method,  sometimes  called  hood-flap  method. 


is  regarded  by  many  surgeons  as  one  of  the  most  useful  that  can  be  em- 
ployed.    It  is  called  sometimes  the  hood-flap  method. 

The  after-treatment  in  amputations  of  the  leg  is  substantially  similar  in 
each  instance:  the  flap  should  be  well  supported  without  undue  pressure, 
the  stump  slightly  elevated  and  comfortably  placed  on  a  pillow;  drainage 
agents  should  not  extend  into  the  wound  needlessly,  and  care  is  required  to 
maintain  the  flaps  suitably  after  removal  of  the  sutures. 

The  Results. — Of  920  amputations  at  this  situation,  614  before  asep- 
sis, ()9.8  per  cent  died ;  306  under  asepsis,  39.8  per  cent  died. 

Amputation  at  the  Knee  Joint  (Disarticulation). — The  dangerous  sequels 
that  formerly  rendered  amputation  at  this  joint  a  much-dreaded  procedure 
are  now  eliminated,  or  so  modified  by  modern  antiseptic  technique  as  to 
place  it  high  in  the  list  of  amputations  near  to  this  point,  as  a  conservative 
measure  of  undoubted  good  repute.  Not  only  is  the  rate  of  mortality  com- 
paratively low,  but  its  worth  as  a  serviceable  pressure-bearing  stump  is  of 
the  highest  order.  The  makers  of  prosthetic  appliances  are  unreserved  in 
their  expressions  of  approval  of  the  latter  fact.  The  condyles  of  the  femur 
not  only  offer  a  broad  bearing  surface,  but  also  serve  an  important  purpose 
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in  retaining  the  artiiicia.!  appliaticc  in  good  position,  because  of  the  excellent 
grasp  they  fiiriiisii  the  instrunieiit  at  the  thigh. 

In  this  opemtioii  the  joint  surface  is  not  disturbed ;  the  semilunar  car- 
tilages are  left  attached  to  the  femur,  thus  reducing  to  a  minimum  the 
retraction  of  the  synovial  pouch  and  the  surrounding  tissues,  Tlie  patella 
is  not  removed  unless  it  be  diseased,  and  therefore  provides  continued  at- 
tachment for  the  quadriceps  muscle.  The  patella  presents  no  local  obstacle 
to  use  of  the  limb,  for  it  finally  rests  out  of  the  way  just  above  and  on 
II  level  with  the  condyles.  The  ligaments  should  be  cut  short,  and  the 
popliteal  artery  tied  only  after  sufficient  isolation  is  practiced  to  secure  ample 
space  for  proper  occlusion  of  the  vesseh  ■ 

The  Anatnmiml  Points, — The  inner  condyle  of  the  femur  is  larger  and 
more  pronunent  than  the  outer,  therefore  the  inner  flap  should  be  made 
correspondingly  longer.  The  apex  of  the  patella  is  on  a  line  with  tlie  mar- 
gin of  the  upper  extremity  of  the  tibia.  The  synovial  membrane  proper  of 
the  joint  extends  about  an  inch  above  the  patella,  and  above  this  limit  a 
synovial  bursa  is  found  beneath  the  tendon  of  the  quadriceps  and  the  lower 
portions  of  the  vasti  muscles.  The  bursa  communicates  with  the  joint  in 
about  eighty  per  cent  of  the  cases  by  an  opening  of  varying  size,  and  is 
an  important  factor  in  the  after-treatment,  since,  when  connected  with  the 
joint,  it  may  collect  and  retain  for  a  time  the  discharges  (page  417). 

Amputation  at  the  knee  joint  nuiy  be  performed  by  the  following 
methods : 

Ampuiation  hy  the  bilateral'fiap  method,,  the  dUptical  incision  meihod^ 
the  ciradar-iifciiiion  method^  and  by  (he  hm<j  nnivrior-flap  method. 

The  Amputation  by  the  Bilateml-jfiip  Method  (Stephen  Smith). — Th 
method  is  pr*»perly  a  hood-flap  method,  mnl  is,  without  doubt,  BUjierior 
any  yet  devised.     It  provides  two  well-nourished  flap.s  which,  wlien  united, 
locate  the  cicatrix  between  the  condyles  posteriorly,  also  affording  admirable 
drainage. 

The  Operation. — With  the  thigh  elevated  and  the  leg  extended,  begin  thet* 
anterior  incision  of  each  flap   one  inch  below  the  tuberosity  of  the  tibin»i 

cutting  through  the  skin  and  subcutaneous 
and  muscular  tissues.    (*arry  the  incision  nf 
one  side  downward  and   forward  hclow  the 
curve  of  the  leg,  thence  inward  and  back- 
ward to  the  middle  of  the  under  surface  o; 
the  leg,  then  directly  upward  to  the  middle  o 
the  popliteal  space  (Figs,  til 7,  h,  and  fi:?3,  aV. 
The  opjHjsite  flap  is  made  in  a  similar  man 
iKT,  Temcmbering,  however,  that  the  flap  a1 
the   inner  side   must  be  made  the  longer,' 
on  account  of  the  gr<Mifer  length  and  size 
of  the  inner  condyle.    Raise  the  flaps  until  the  apex  of  tlie  patella  and  tb 
articulation  are  reached;  divide  the  ligamcntum  patella^ ;  open  the  join 
in  front;  divide  the  erucinl  ligaments;  draw  the  head  of  the  tibia  forwa 
and  pass  a  long  knife  behind  it;  extend  the  leg  somewhat  and  cut 
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Pin,  618. — A  |i|>i-Hrnitc«  of  the  llnps. 
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remaining  tissues  directly  across.  After  r**aioval  of  the  hg  the  flaps  present 
the  appearance  slinwu  in  Fig,  filH,  The  flaps  arc  then  nnitcfl  and  suitahlc 
drainage  i^  provitled.  When  healed  the  stump  j)resents  the  appearance 
shown  in  Figs.  019  and  620. 

The  Precauit'ojhs.-^BGf ore  severing  the  posterior  tissues  be  'careful  to 
ascertjtin  if  perfect  control  be  had  of  the  femoml  artery,  A  perplexing 
seqnel  to  this  operation,  in  rare  instances,  is  the  formation  of  an  abscess 
beneath  the  rjuadriceps  extensor,  due  to  the  collection  of  pus  at  the  upper 
synovial  poiicli  when  connected  with  the  joint,  tlio  elevation  of  the  stump 
causing  the  discharges  to  gravitate  to  that  point.  This  complication  can 
be  avoided  by  the  divisi<m  of  the  lateral  synovial  bands  commaoding  the 
entrance  to  the  jiouch  and  the  introtliiction  of  a  drainage  tube  to  the  upper- 
most portion,  or  by  carrying  the  tnho  through  the  uppermost  extremity  to 
the  anterior  surface  of  the  thigh.  Sometimes  compression  firmly  and  con- 
tinuously applied  over  the  pouch  will  answer  the  purpose  of  prevention* 
If  care  be  not  taken  in   the  application  of  tlie  dressings,  undue  pressnre 


Fki.  Gift. — Side  view  of  ?itump. 


Fro,  620.— Posterior  view  of 
stump, 


will  be  made  on  the  tissues  covering  the  condyles  of  the  femur,  causing 
ulceration  and  even  slotigldrjg  of  the  flaps  at  these  situations. 

Tlie  Fallacies. — The  operation  has,  however,  this  fallacy,  which  has  been 
the  cause  of  much  chagrin  to  surgeons  on  rare  occasions,  the  danger  of 
making  the  flaps  too  short,  followed  by  the  necessity  of  removing  the  pa- 
tella, or  sawing  off  tlic  condyles  before  the  flaps  cau  be  properly  united. 
If  the  semilunar  fibro-eartilages  be  permitted  to  remain  connected  with  the 
femur  they  lessen  the  degree  of  retraction  of  the  soft  parts;  but  they  not 
infrequently  slough  and  come  away. 

Ampuiatmi  at  the  Knee  Joint  for  Gangrene  of  the  Toes  and  Foot  due 
to  an  AtheromntouH  Condition  of  the  Arteries  (Stephen  Smith).™In  rela- 
tion to  the  procedure,  Dr,  Smith  says  :  "  This  operation  was  devised  for  the 
purpose  of  securing  well-nonrished  flaps  in  knee-joint  am])utation  in  cases 
of  gangrene  of  the  toes  and  foot  due  to  an  atheromatous  condition  of  the 
arteries  of  the  limb.  This  result  is  obtained  by  two  incisions,  viz.  :  First, 
a  perfiendicular  incision  on  the  anterior  aspect  of  the  knee,  by  which  only 
the  terminal  part  of  the  arteries  of  the  soft  tissues  of  the  joint  is  divided  ; 
and,  second,  a  circular  incision  below  the  origins  of  the  articular  arteries,  to 
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avoid  dividing  their  tninks.    The  seTeral  steps  of  the  operation  are  he 
follows ; 

"  Compress  the  artery  at  the  groin  with  the  four  fingers  on  a  soft  pad  to 
avoUl  breaking  the  brittle  structure;  then  make  a  straight  incision  coni- 
raeneiug  two  inches  above  the  npper  border  of  the  patella,  doAvnward  over 
ihe  center  of  that  bone  to  the  lower  border  of  the  tuberosity  of  the  tibia ; 
from  the  lower  extremity  of  this  incision  make  two  incisions,  an  external 
und  an  intenial  une»  both  curved  downward,  one  to  the  external  and  the 
other  til  the  internal  border  of  the  limb;  now  join  these  two  incisiona  by  a 
stmiglvt  incision  across  the  posterior  surface  of  the  leg.  Dissect  these  flaps 
from  the  b^ne  upward  to  the  joint,  then  disarticulate  and  finish  by  removing 
the  patella. 

"  T/te  precautions  to  be  taken  are  to  make  the  lateral  incisions  with  a 
sufficiently  large  curve  to  insure  the  covering  of  the  long  internal  condyle  of 
the  femur  and  to  inchnle  as  much  as  possible  of  the  recurrent  tibial  artery. 
The  haemorrhage  is  so  slight,  owing  to  the  division  of  only  the  extremities  of 
the  arteries,  that  ligatures  are  rarely  required  except  for  the  popliteal  arterj 
and  the  proxiujul  end  of  the  recurrent  tibial  artery." 

The  Amputalion  bij  the  EllipUcaUinvisum  Method  (Baudens). — In  this  ^ 
method  an  elliptical  incision  is  made  around  the  upper  portion  of  the  leg 
at  an  angle  of  30*^  with  its  long  axis.  The  anterior  and  lower  end  of 
ellipse  is  located  on  the  tibia  at  a  point  below  the  apex  of  the  patella  equal  to 
the  antero-posterior  diameter  of  the  limb,  and  the  upper  and  posterior  ex- 
tremity of  the  ellipse  is  placed  at  half  this  distance  below  the  level  of  the 
apex  of  the  patella.  The  integument  is  reflected  up  on  a  line  with  the  apex 
of  the  patella^  leg  flexed,  ligamentnm  pat  elite  divided,  the  blade  passed  i 
between  the  head  of  the  tibia  and  the  semilunar  cartilages,  the  soft  parte 
at  the  back  of  the  joint  are  cut  across,  and  the  limb  is  removed. 

The  Ampvtntimi  by  the  CHrcular-flap  Method— Extend  the  leg  and  make 
a  circular  incision  around  it,  about  four  inches  below  the  patella,  through 
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Pig.  621. — Amputntinti  by  circular  method. 

the  integnment  and  snbcnta neons  tissues.  Dissect  up  ^he  flap  to  a  line  cor* 
responding  to  the  apex  of  the  patella;  flex  the  log  and  divide  the  liga* 
mentum  patella?  at  the  af>ex  of  the  bone;  open  the  joint  in  front,  and 
divide  the  latenil  ligaments  close  to  the  tibia  so  that  the  Bemilunar  car- 
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tilages  will  remain  connected  with  the  femur.     Flex  the  leg  and  cut  the 
crucial  ligaments.     Pass  a  long  knife  between  the  bones,  extend  the  leg, 
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Pig.  622. — Antero-posterior  coaptation. 


Pig.  623. — Transverse  coaptation. 


and  sever  the  posterior  connections  as  before  (Fig.  621).     The  flaps  can 

be  united  from  before  backward  (Fig.  622),  or  transversely  (Fig.  623),  the 

former     being     the     better 

method,  for  obvious  reasons. 

If  difiBculty  be  experienced 

in  dissecting  up  the  flap,  a 

slit  of  accommodation  may 

be  made  at  the  side  (Fig. 

621). 

The  Amputation  by  the 
Long  Anterior-  and  Short 
Posterior-flap  Method  (Pol- 
lock).— Flex  the  leg  and 
make  a  long  semicircular- 
shaped  flap,  beginning  a 
little  below  the  center  of  the 
inner  surface  of  the  internal 
condyle,  extending  down- 
ward to  five  inches  below 
the  patella,  then  around  in 
front  and  upward  to  a  point 
on  the  external  condyle  similar  to  that  of  starting  (Fig.  624).  Dissect  the 
flap  upward  to  the  patella,  open  the  joint  as  before ;  divide  the  lateral  and 

crucial  ligaments;  draw  the  head  of 
the  tibia  forward  and  pass  a  long 
knife  behind  it,  making  a  short  pos- 
terior flap  from  above  downward,  be- 
ginning the  incision  at  the  upper 
limits  of  the  anterior  flap.  When 
united  the  cicatrix  is  well  protected 
and  good  drainage  afforded  (Fig.  625). 
The  Results. — A  careful  examina- 
tion shows  the  fact  that  of  690  cases 
of  disarticulation  at  the  knee  joint  for  all  causes,  421  were  done  before  asep- 
sis, with  a  mortality  of  32.8  per  cent,  and  269  under  asepsis,  14.6  per- cent 


Fig.  624.— Outlines  of  flaps. 


Pig.  625. — Appearance  of  stump. 
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dii'd,  Ampiitntion  through  the  knee  joint  offers,  as  a  nile,  a  hotter  chance 
for  life  than  through  the  upper  third  of  the  leg.  The  long  anterior  flap 
covers  the  condyles  less  suitably,  and  is  prone  io  slougli.  The  long 
jiosterior  flap  lias  nothing  to  commend  it  when  either  of  the  preceding  meth- 
ods is  iiviiiliiljle, 

AmpEtatioa  of  the  Thigh  through  the  Condyles, — Amputation  through 
the  condyles  offers  no  nieeliaTiical  advantiige  over  tliat  mride  tlirougli  the 
articulation.  The  rate  of  mortality  is,  aceording  to  Si>iue  authorities,  somtv 
what  greater  in  the  fonner»  being  reported  at  ahout  forty-eight  per  cent, 

although  this  would,  without  doufit,  be  much 
lessened  by  the  eiuploymeiit  of  rigid  antisep- 
tic measures.  The  usefulness  of  the  stump  is 
decidedly  in  favor  of  the  latter  method. 
However,  as  conditions  sometimes  arise  ren- 
dering the  disarticulation  or  excision  ira- 
practieable,  amputation  through  the  condyles 
becomes  a  valuable  expedient. 

The  Ampnhition  hi/  Card  en's  Method. — 
Extend  the  leg,  seize  the  joint  witb  the  left 
hand,  the  ends  of  the  tlmmh  and  index  finger 
resting  as  nearly  as  possible  over  the  centers 
of  the  condyles.  With  a  stout  scalpel  make 
an  anterior  semilunar  flap,  commencing  at 
the  point  indicated  by  the  end  of  the  index 
finger,  and  passing  around  in  front  about  two 
inches  below  the  patella  to  the  tip  of  the 
thumb  on  the  opposite  side.  If  the  question 
of  amputation  or  excision  be  umkx'ided,  re- 
flect the  anterior  flap  first;  then,  if  the  con- 
dition of  the  ]>arts  retjuires  amputation,  con- 
nect the  extremities  of  the  anterior  flap  by  a 
short  posterior  incision  carritnl  directly  down 
to  the  bone  (Fig.  f>2(i).  Reflect  both  flaps 
upward  to  the  base  of  the  coudyh^s;  flex 
the  leg  to  draw  down  the  pjitella,  and  divide 
the  remaining  tissues  surrounding  the  con- 
dyles down  to  tlie  hone;  then  saw  off  the 
condyles  at  the  base,  secure  the  vessels  as  be- 
fore described,  and  unite  the  divided  parts.  Thr  lower  epiphysis  joins  the 
shaft  of  the  femur  at  about  twenty  years  of  age,  therefore  in  young  subjects 
the  saw  line  should  be  nuule  as  far  as  possible  below  the  line  of  eju'pliyseal 
junction,  which  is  marked  by  the  adductor  tubercle*  on  the  innt*r  eon<lyle. 

The  Results, — The  rate  oi  mortality  as  reported  by  Garden  was  about 
seven  teen  per  cent  by  old  methods. 

Lister  and  Farabeuf  liave  each  modified  Carden's  method.  Lister  made 
an  anterior  flap  by  a  transverse  incision  between  the  tuberosities  of  the  tibia 
on  a  line  with  the  tubercle  of  that  bone,  antl  a  poHt<Tior  flap  at  an  angle 


Pio.  628.— Outlines  of  Cardenas 
n  let  hod. 
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of  45*  with  the  long  axis  of  the  leg,  which  included  the  integument  and 
fat  He  elevated  the  limb,  dissected  up  the  poiiterior  flap,  divided  the  ham* 
fltriiig  tendoiia  as  soon  as  exposed,  raised  the  remaining  flap  tissue  in  the 
usual  manner  to  a  point  that  exposed  the  upper  herder  of  the  patella  when 
the  leg  was  flexed,  divided  the  qnadriceps  tendon,  exposed  the  anterior 
surface  of  the  femur  immediately  above  the  cartilage,  and  sawing  the  bone 
transversely  at  that  point,  removed  the  limb. 

Faraheufs  modificaiion  dijTers  from  Lister's  only  in  the  construction  of 
the  outlines  of  the  flaps.  The  anterior  flap  exceeds  in  length  by  an  inch 
the  antero-posierior  diameter  of  tlie  limb  at  the  point  of  bone  section. 
The  length  of  the  posterior  flap  eijoals  about  half  the  diameter  of  tlie  limb 
at  that  point  The  base  of  each  flap  corresponds  to  the  line  of  the  articula- 
tion, that  of  the  anterior  flap  being  limited  internally  by  a  point  two  inches 
behind  the  inner  edge  of  the  head  of  the  tibia,  externally  by  the  fibula, 
thus  exceeding  in  width  more  than  half  the  circumference  of  the  limb. 

Thr  Ampulafion  hj  Gntiis  Method,— Vfr\iiV^  method  (Fi^^  mi.  a)  of 
procedure  is  osivophuiii\  and  although  it  bristles  with  surgical  ingenuity, 
still,  the  results  of  the  metliod  do  not  sufficiently  emphasize  its  practical 
utUity  to  establish  for  it  a  fixed  place  in  amputations  in  this  situation.  The 
special  technique  of  the  method  requires  that  the  patella  be  bisected  in  a 
plane  passing  vertically  through  its  transverse  diameter,  and  that  the  attached 
portion  of  the  bone  bo  fixed  to  the  sawed  end  of  the  femur  by  silver- wire 
or  kangaroo-tendon  sutures.  A  lion-Jaw  forceps  to  hold,  a  fine  keyhole  saw 
to  divide,  and  a  slender  bone  drill  to  pierce  the  patella,  are  the  special  imple- 
ments required  for  the  operation. 

An  anterior,  rectangular  incision  is  made  reaching  downward  from  the 
centers  of  the  condyles  of  the  femur  to  the  tubercle  of  the  tibia ;  the  integu- 
ment on  the  posterior  surface  is  divided  by  an  incision  directed  transversely 
or  slightly  downward,  and  connecting  the  upper  extremities  of  the  rec* 
tangular  one ;  the  Hgamentum  iiatellaB  is  severed  at  the  insertion,  the  flap 
containing  it  di^ssected  up,  the  synovial  membrane  removed  from  its  attach- 
ment to  the  femur  in  front,  the  bone  sawed  just  above  the  articuhir  carti- 
lages, and  the  remaining  soft  parts  are  divided  with  a  long  knife  carried 
directly  through  them.  The  articular  surface  of  the  patella  is  then  sawed 
off,  and  the  remaining  part  phiced  in  contact  with  the  lower  end  of  the 
femtir,  to  which  it  is  confined  by  silver-wire  or  kangaroo-tendon  sutures. 

The  Fallacieii.— The  sawing  of  the  patelhi  is  always  difldcult,  and  is  often 
attended  with  injury  of  the  soft  parts  unless  great  care  be  exercised.  The 
rongeur  can  be  substituted  for  the  saw  with  good  results.  Owing  to  con- 
traction of  the  quadriceps  muscle  it  may  be  difficult  to  place  the  fragment 
of  the  patella  in  proper  position,  and  also  to  retain  it  there.  If  a  tendency 
to  displacement  from  this  cause  be  apparent,  tlie  division  of  the  quadriceps 
tendon  at  the  base  of  the  patella  or  the  removal  of  an  additional  section  of 
bone  sliould  be  practiced. 

Siokes's  7m)ff(fiaftiofi  of  (Jritti's  method  consists  in  making  an  anterior 
oval  instea<l  of  a  rectangular  flap,  the  posterior  flap  being  made  one  tlurd  the 
length  of  the  anterior.     The  femur  is  sawed  off  an  inch  above  the  condyles 
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(Fig.  C)27,  h)  instead  of  through  their  base.    The  eartilaginous  surface  of  the 
patella  is  scraped  off,  and  the  bone  itself  is  then  united  to  the  extremity  of 

the  femur  by  strong  catgut  or  kangaroo  ten- 
dons passed  through  the  soft  tissues  attached 
to  the  patella  and  those  immediately  behind 
the  thigh  bone. 

Stokes's  modification  (Fig.  627,  h)  dis- 
turbs the  soft  parts  but  little,  and  permita 
the  divided  surfaces  of  the  bones  to  lie  easily 
in  contact.  The  practical  results  of  this 
modification  are  superior  to  those  of  the 
original  method. 

The  Results, — Of  130  cases  of  amputa- 
tion by  Gritti's  operation  and  Stokes's  modi- 
fication done  under  asepsis,  16  cases,  or  12.3 
per  cent,  died. 

Osteoplastic  flaps,  when  applied  to  the 
ends  of  divided  bones,  appear  in  many  in-- 
stances  to  serve  important  purposes.  How- 
ever, if  greater  care  were  taken  in  the  mak- 
ing of  the  ordinary  simple  flaps,  there  would 
be  less  occasion  to  prompt  the  making  of 
the  complex  ones.  The  osteoplastic  variet}', 
like  the  periosteal,  exercises  an  influence  in 
closing  and  protecting  the  medullary  canal, 
in  increasing  the  stability  of  the  end  of  the 
bone,  and  correspondingly  the  usefulness  of 
the  stump,  by  aiding  nutrition  and  provid- 
ing for  it  a  freely  movable  integumentary 
covering. 

Bier  and  Eiselsberg  carried  into  effect 
this  ])roposition  at  the  upper  third  of  the  leg  in  the  following  manner :  Out- 
line an  antero-internal  cutaneous  flap  whose  base  equals  half  of  the  circum- 
ference of  the  leg,  and  whose  length  equals  its  diameter.  Dissect  upward 
the  flap  thus  formed ;  incise  transversely  at  the  apex  of  the  flap,  the  peri- 
osteum on  the  subcutaneous  surface  of  the  tibia,  and  also  longitudinally 
upward  from  this  part  along  the  borders  of  the  tibia  to  a  sufficient  length 
to  form  the  flap  (Fig.  628).  The  flap  should  be  shorter  for  the  tibia  than 
for  both  bones ;  remove  from  the  anterior  surface  of  the  tibia  by  means  of 
a  Gigli-Haertel  saw  a  bone  flap,  leaving  attached  the  superimposed  peri- 
osteum; fracture  the  bone  flap  at  the  base  and  turn  it  upward,  the  peri- 
osteum forming  a  hinge  (Fig.  629) ;  unite  posteriorly  by  a  semicircular  in- 
cision the  upper  ends  of  the  primary  flap;  am])utate  the  limb  in  the  usual 
manner,  finally  bringing  down  and  applying  to  the  end  of  one  or  both 
bonvs,  as  the  case  nuiy  be,  the  periosteal  flap  (Fig.  ()30),  which  is  then 
fastened  to  the  divided  end  or  ends  by  cliromieized  catgut ;  bring  down 
into  place  the  upper  flap  and  close  the  wound  in  the  usual  manner,  dress- 


Pio.  627. — a.  (iritti's  amputation. 
b,  Stokes's  incisions. 
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Sabanejeff's  Method. — ^lake  a  longitudinal  incision  at  eith^^r  side  of  the 
log  from  tlie  huad  of  the  fibida  and  frnm  the  internal  lateral  ligament  re* 
spet'tively  downward  to  near  tlie  junction  of  the  middle  and  upper  tldrds 
of  the  limb;  connect  these  incisions  in  front  by  a  transverse  one  located  two 
lingers'  l)readths  below  the  tubercle  of  the  tibia  and  behind  by  a  similar  in- 
cision made  somewhat  higher;  relicet  a  posterior  skin  flap  up  to  the  knee  and 
til>io-fibular  joints;  open  these  joints  from  behind  and  sever  the  crucial  and 
lateral  ligaments;  turn  the  leg  forward  against  the  anterior  surface  of  the 
thigh ;  saw  off  the  lower  end  of  the  femur  (Fig.  GS2,  a),  and  so  form  a  hone 
flap  from  the  upper  and  anterior  aspect  of  the  tibia  as  to  include  the  inser- 
tion of  the  ligamentuin  patella^,  and  place  this  flap  in  contact  with  the 
sawed  surface  of  the  femur,  where  it  should  remain  without  restraint 
(Fig.  ^32,  h). 

Amputation  of  the  TMgL— The  muscles  sur- 
rounding the  thigh  are  of  large  size,  and  many 
of  them  of  great  length.  Those  on  the  pos- 
terior and  internal,  and  one  on  the  anterior  sur- 
face, extend  from  the  pelvis  to  the  leg. 

The  Special  CousideraHom, — The  greater  the 
length  of  a  muscle  from  its  origin  to  the  point  of 
division  the  more  marked  will  he  its  retraction, 
other  things  being  equaL  It  therefore  happens 
in  amputation  of  the  thigh,  unless  care  be  ex- 
ercised in  division  of  the  muscles,  that  the  hone 
protnules  or  presses  too  strongly  against  the 
flap,  giving  it  an  undue  conicity,  or  otherwise  dis- 
torting the  stump.  The  position  in  which  the  limb 
rests  during  the  healing  process  also  has  an  influence  on  the  muscular  retrac- 
tion. For  instance,  if  tlie  hmh  be  extended  during  the  division  of  the  mus- 
cles, the  posterior  and  internal  ones,  on  account  of  their  greater  length  and 
tension,  retract  the  most,  and  if  to  this  be  added  the  additional  retraction 
due  to  placing  the  stump  in  a  scmidexed  position  on  a  pillow,  or  to  swinging 
during  ileal ing,  the  tcntlency  to  cause  tender,  painful,  and  otherwise  trouble- 
some  stumps  is  increased.  To  avoid  this  sequel,  the  liml>  should  he  held  as 
nearly  as  possible  at  the  same  angle  with  the  body,  when  the  muscles  are 
being  divided,  as  that  at  which  it  will  W  placed  when  the  dressing  is 
completed  and  during  the  process  of  recovery.  However,  at  the  middle 
and  upper  thirds  the  bone  is  quite  near  the  center  of  the  nuiscular  mass, 
and  tlie  muscles  contract  proportionately  less  here  than  at  the  lower  third. 

In  order  to  obviate  the  occurrence  of  the  danger  of  undue  shortening  of 
the  muscles  after  division  nntl  during  treatment,  it  will  not  be  amiss  in  the 
instances  of  low  amputations  of  the  thigh  to  divide  the  tendons  of  the  hara- 
atrung  muscles*  at  once  through  the  primarv  incision,  limited  to  the  lower 
border  of  the  flajL  This  act  will  promplly  permil  of  free  contraction,  and 
thereafter  these  same  muscles  can  be  again  di\  ide*!  higher  uj»  with  the  others 
if  thev  are  not  already  found  lo  be  of  a  suitable  length.  It  shoubl  not  be 
overlooked  at  flrst  that  apparently  too  long  flaps  often  prove  (especially  here) 


Pro,  6:13,— Sfl  banc  jo  flTs  am- 
piitutiuu. 


AMPLTTATION   AT  THE   LO^^^R   EXTKEMITY. 


533 


— b 


to  have  been  the  proper  li^n^th.  When,  dorhitr  the  CDursr  of  repair,  ftppre- 
hoDsioDs  aritEie  regarding  the  fitness  of  the  tifial  outcoTnc  in  insLincos  of  sus- 
pected short  flaps,  nmch  may  be  gaineil  by  applying  to  the  stump  traction 
by  means  of  adliesive  phistcT,  pulley  and  weight.  Siieh  treatment  of  reeed- 
ing  coverings  may  save  the  surgeon  the  annoyance  and  chagrin  of  having 
to  remove  the  advancing  end  of  the  bone  in  order  to  receive  a  satisfactory 
result.  Greater  care  and  vigilance  are  requisite  in  st^curing  serviceable 
weight-bearing  stumps  than  those  not  rei|uired  to  meet  such  exacting  de- 
mands, and  the  greater  the  weight  required  the  greater  is  t!ie  duty  imposed 
upon  all  coneerned,  Plowever,  if  the  periosteum  and  deep  muscular  tissues 
be  sewed  firmly  over  the  end  of  the  bone  at  the  outset  (Figs.  4G1,  4G2,  463) 
and  are  held  firmly  in  position  until  repair  has  taken  place,  little  doubt  need 
be  entcrtaiued  that  a  suitable  stump  will  result. 

The  following  are  common  methods  practiced  in 
amputation  of  tlie  thigh:  The  pqnUaierahflap  rnHh- 
ml;  ike  bihdfi nil- flap  method:  the  anlero-poslerior 
musculQ-inlegumentary'ftap  method;  the  circniar  in- 
iefjumentanj'ffap  method;  the  high  cirailar'indsion 
method:  the  long  anterwr-fhp  method;  the  long  an- 
te rio  r-  a  It  d  pos  t  e  rio  r-fla  p  m  e  th  od^ 

The  Amptttation  bf/  the  EguikUeml'fiap  Method 
(Verniale). — The  flaps  in  this  method,  made  by  trans- 
fixion, are  nuisculo-cutaneous  and  U-shaped,  and  the 
length  of  each  is  equal  to  tlie  diameter  of  the  limb 
at  the  point  of  amputation.  Great  care  should  he 
taken  that  the  trauslixion  does  not  impale  the  femoral 
vessels;  if  the  hmvv  fbiji  be  made  the  broader  this 
danger  will  he  obviated.  In  tin's  method  of  operation 
the  surgeon  gras))s  the  soft  parts  at  one  Bide  of  the 
tliigh  with  the  thumb  and  fingers,  draws  them  vigor- 
ously away  from  the  Imne.  then  passes  the  blade  of 
a  long  catlin  from  above  downward  close  to  the  bone, 
and  cuts  the  flap  downward  and  outward  from  tiie 
bone  of  the  indicated  length  ;  the  second  flap  is  made 
at  the  opposite  side  in  a  similar  manner  (Fig.  n33,  b).  Both  flaps  are  then 
drawn  forcibly  upward,  and  the  hone  is  exposed  an  inch  above  the  point  of 
transfixion  and  divided  with  the  saw.  The  flaps  are  united,  drained,  and  the 
wound  is  dressed  as  before.  If  amputation  be  performed  close  to  the  band  of 
a  tourniquet  or  the  elastic  bandage  of  Esmarch,  the  muscles  will  lie  lield  loo 
firmly  to  permit  natural  retraction  until  after  the  hone  is  sawed  and  they 
are  litjcrated ;  this  is  a  fault  which  must  be  recognized  and  corrtx^ted  by  cut- 
ting the  muscles  lower  than  would  otherwise  be  done. 

The  Amputation  by  the  BUateral-flap  Method  (Fig.  61T,  a,  r).— The 
bilateral-flap  method  is  admirably  adapted  to  amputation  at  the  middle  and 
lower  thirds  of  the  thigh. 

Tlie  flaps  are  integumentary  and  their  outlines  are  formed  the  same  as 
in  amputation  of  the  leg  by  this  method.    They  are  dissected  up  from  the 


Fro.  63S.— &.  Ennilateral- 
fL&[>  uwihcHi.  a.  Bi- 
Jilteriil-fiwp  method. 
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muscles  thrco  inches,  or  about  half  their  length.     The  Tniisclcs  are  then 
divided  by  a  single  or  repeated  circular  swei^pt^  of  the?  knife,  aod  the  bone  is 

exp08od  and,  afU'r  the  fornuition  of  a  periosteal 
flap,  Buwed  otT  three  inehi-H  liijujhtT  up.  In  rircu- 
lar  ili vision  of  the  mttsrirs.  In  eonneetinnwith  any 
kind  of  flap,  it  is  advisable  that  the  firBt  sweep  of 
tile  knife  shouhJ  divide  only  the  superficial  layer, 
wbieh  will  then  retraet,  or  ean  be  drawn  upward 
when  the  second  layer  is  severed  at  a  higher 
point,  thus  cauging  the  open  etump  to  present 
a  conical-shaped  t^vity*  the  sawed  bone  corre- 
sponding to  the  apex  (Figs.  034  and  635). 

The  Amputation  by  the  A niero- posterior  M u$- 
ndo-iniegumt'n taTjf-ffa p  Method  (Figs.  480  and 
481). — The^e  flaps  include  all  of  the  tissues  down 

FiG.C34.-C*onic^l-shaf«dcav.    ^^  ^'^^^  ^"^^^  ^"^^  ^»^^  ^^^""^^^^^  i"ade  by  transfixion, 

ity  from  ref>eatt'd  circulHr   although  the  anterior  one  may  be  made  by  cutting 

in'cisioiis  of  rnu?cles  in  cir-    ^^^^^^  without  and  the  posterior  hv  transfixion 

cular- flap  amputation,  ^    .  i<     *x     i»  .i      ^  .^^i      i        .,      * 

at  the  upper  limit  of  the  former.     The  length  of 

each  should  be  about  one  third  the  circumference  of  the  limb.  When  both 
flaps  are  made  by  transfixion  the  tissues  should  be  raised  somewhat  by  the 
left  hand  of  the  operator,  who  then  enters  the  point  of 
the  knife  at  the  n^ide  nearust  himself  and  jvusbes  it 
through  in  close  contact  witli  tlie  antorior  surface  of 
the  hone,  depressing  the  handle  a  little  as  the  point 
reaches  the  bone  and  raising  it  a  little  after  the  point 
has  passed,  thus  causing  the  knife  to  emerge  on  the 
inner  side  of  the  limb  exactly  opposite  its  point  of  en- 
trance (Fig.  636,  6). 

The  flap  is  then  formed  by  cutting  obliquely  up- 
ward and  forward  with  a  sawing  motion  the  proper  dii*- 
tance,  and  when  completed  the  flap  is  pulled  backward 
by  an  assistant  assigned  for  that  purpose.  The  knife  is 
reinserteil  at  the  original  point  of  entrance  and  carried 
behind  the  bone,  the  point  elevated  so  as  to  emerge 
at  the  same  situation  as  before,  and  the  posterior  fhip 
is  made  by  cutting  obliquely  upward  and  baclrward. 
The  remaining  muscular  fibers  are  cut  by  a  circular 
sweep  of  the  knife,  retractors  applied,  and  the  bone  is 
divided  at  a  point  a  little  below  the  level  of  the  point 
of  transfixion.  The  end  is  then  seized  hy  strong  for- 
ceps, the  soft  i>arts  on  its  posterior  surfacp  and  si<les 
are  pushed  up,  and  with  a  smalh  sharp-jxunted  knife  Fio.  oa.i--Arii|Hiuted 
an  oval-  or  re<*tangu far-shaped  flap  of  periosteum  is 
marked  out  and  pushed  upward  from  the  anterior 
surface  of  the  bone,  together  with  the  soft  [mrts  resting  upon  it  (Fig.  638). 
The  base  of  the  periosteal  flap  should  correspond  to  the  point  of  e^?condary 
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division  of  the  bone,  which  will  be  about  two  inches  above  the  primary  sec- 
tion. The  bone  is  sawed  again  and  removed.  The  portion  of  the  flap 
having  the  periosteum  is  allowed  to  fall  into  its  proper  position  across  the 
end  of  the  divided  femur,  the  edges  are  united,  and  the  stump  is  dressed  as 
desired.  In  flaps  of  this  structure  the  skin  retracts  more  than  the  muscles, 
causing  the  lower  ends  of  the  latter  to  be  exposed.  To  avoid  this  exposure, 
Agneio  recommends  that  the  flaps  be  formed  first  from  the  integument, 
reflected  up  an  inch  and  a  half,  and 
that  the  muscles  be  divided  by  trans- 
fixion, the  point  of  the  knife  being 
pushed  through  at  the  junction  of  the 
reflected  integumentary  flaps. 

The  amputatio7i  by  the  circular  in- 
tegumentary-fiap  method  can  be  em- 
ployed at  the  thigh,  with  admirable 
results;  but  owing  to  the  greater  con- 
traction of  the  muscles  at  the  posterior 
and  inner  aspect  of  the  thigh,  the  in- 
cision should  be  made  obliquely,  the 
anterior  and  outer  limit  of  the  flap 
being  located  about  two  and  a  half 
inches  nearer  the  line  of  proposed  bone 
division  than  is  the  posterior  and  inner 
limit  (Fig.  636,  a). 

First  carefully  mark  the  outline  of 
the  flap,  then  with  a  long  knife  or  a 
large  scalpel  fashion  the  flap  in  the 
course  of  the  line,  going  down  to  the 
muscles ;  free  the  integument  equally 
for  a  short  distance  all  around,  retract 
it,  and  divide  the  superficial  muscles  at 
the  inner  and  posterior  aspects  of  the 
limb  promptly ;  retract  these,  then  with 
a  circular  sweep  of  the  long  knife  sever 
the  remaining  muscles  parallel  with  the 
integumentary  incision,  at  the  highest 
point  practicable ;  expose  the  bone,  ad- 
just the  retractor,  and  use  the  saw  as 
before.  The  angular  projection  of  the 
linea  aspera  is  removed  with  a  rongeur 
or  bone  forceps.  This  amputation  is  best  employed  at  the  lower  third  ol 
the  thigh.  However,  when  practiced  at  either  of  the  other  thirds,  tlie  ob- 
liquity of  the  incision  is  lessened,  it  being  the  least  oblique  at  the  upper  third. 

Syme^s  modification  of  this  method  is  easier  of  performance  than  the 
original,  and  consists  in  making  two  equal,  short,  antero-posterior  flaps  of 
integument  by  means  of  short,  lateral  incisions  at  either  aspect  of  the  thigh, 
carried  upward  from  a  circular  incision  of  the  integumentary  tissues  of  the 


Fig.  036. — a'.  Circular  amputation,  a. 
Saw  line.  6.  Antero-posterior  meUuMl. 
b'.  Saw  line.  c.  External  racket  meth- 
od, disarticulation. 
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limb.    The  flaps,  and  two  inches  additional  of  integument  above  them,  are 
dissected  up,  and  the  exposed  muscles  are  divided  in  front  at  the  highest 

and  behind  at  the  lowest  point 
of  exposure,  down  to  the  bone. 
The  retractor  is  adjusted,  and 
the  bone  sawed  about  two  inches 
above  the  line  of  division  of  the 
anterior  muscles. 

The  Amputation  by  the  Sin- 
gle Circular-incision  Method 
(Celsus). — With  a  long  knife 
divide  all  the  soft  parts  by  a 
circular  sweep  down  to  the 
bone  (Fig.  637),  which  is  then 
sawed  off. 

The  end  of  the  divided  bone 
is  now  seized  by  strong  forceps, 
and  the  surrounding  soft  parts 
are  drawn  upward,  when,  if  de- 
sirable, a  periosteal  flap  can  be 
made,  its  base  corresponding  to 
the  site  of  secondary  section  of 
the  bone  (Fig.  638).  Saw  the 
bone  a  second  time  close  to  the 
periosteal  flap,  and  allow  the 
parts  to  fall  into  position.  The 
amount  of  bone  to  be  removed 
at  the  second  division  is  estimated  the  same  as  is  the  length  of  the  flap  in 
other  amputations.  The  divided  borders  can  be  united  transversely 
(Fig.  G39)  or  the  reverse;  the  former  union  holds  the  periosteal  flap 
in  position  the  better. 


Pia.  637. — Cclsiis's  single  circular  incision. 


Pia.  63b.— Periosteal  flap. 


Fio.  631). — Api>caranco  of  stump. 
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The  Remarks, — This  method  is  of  interest  on  account  of  its  antiquity, 
and  also  from  the  fact  that  in  a  thigh  clothed  with  scantily  developed 
and  flexihle  nitisfcles  it  forms  a  serviceable  stump  with  a  minimum  area  of 
exposed  surface  of  the  soft  parts*  But  if  the  muscles  be  indurated  this 
method  ought  not  to  be  attempted.  If  the  periosteum  be  pushed  up  all 
around  and  remain  attiiched  to  the  surrounding  soft  parts,  the  injury  to 
the  muscles  is  still  further  lessened. 

The  Amputation  %  ihe  Long  Attterior-Jlap  Method  (Sedillot), — The  long 
anterior-flail  niethod  can  be  employed  at  any  portion  of  the  thigh*  Mark  out 
on  the  anterior  surface  of  the  limb  a  tlap,  the 
length  of  which  is  equal  to  the  diameter  of  the 
limb  and  its  base  to  half  of  the  circumference 
at  the  saw  line.  Divide  the  tissues  obliquely* 
upward  and  backward,  not  making  the  flap  too 
thick.  The  tissues  on  the  posterior  portion  of 
the  limb  are  divided  transversely  down  to  the 
bone,  which  is  then  exposed  about  two  inches 
higher  and  sawed  off.  If  the  length  of  the 
anterior  flap  be  increased  by  about  a  quarter 
of  the  diameter  of  the  limb,  the  usefulness  of 
the  stump  will  be  improved. 

The  Ajfipiitation  by  the  Long  Anierior'  and 
Short  Posterior^fiap  Method  (Farabeuf)  (Fig. 
U  10,  n). — This  method  is  woU  adapted  to  ampu- 
tat  ion  at  tJic  middle  of  the  thigh.  The  flaps 
are  U-shaped,  the  anterior  having  a  base  a  little 
broader  than  half  the  circumference  of  the  limb 
and  a  length  cijual  to  one  and  a  half  diamt^ters 
of  the  limb  at  the  point  of  amputation.  The 
posterior  flap  equals  in  Jfngth  one  half  the 
diameter  of  the  limb.  The  integumentary  struc- 
ture of  both  flaps  is  flrst  divided  with  a  large 
scalpel.  Then  the  tissues  of  the  anterior  flap 
are  pinched  up  with  the  thumb  and  fingers  and 
divided  obliquely  downw^ard  and  upward  to  the 
bone  wit!i  a  long  knife.  The  muscles  of  the 
posterior  flap  can  be  divided  from  without,  as  in  Fio.  640,— «  Lmi^'  antt-rior-  ttud 
the  preceding  flap,  or  hv  transfixion  and  oblique  f'f^  [-sien^.r-fliin  n.^thod. 
downward  division.  The  flaps  are  then  retract-  ariicuUtion). 
ed,  and  the  bone  is  exf>osed  and  sawed  as  usual. 

The  General  Remarks.— lu  amputation  at  the  thigh  the  periosteal  portion 
of  the  flaps  should  be  formed  to  correspond  as  nearly  as  practicable  with 
the  outlines  of  the  major  parts  of  th*^  flaps,  so  that  when  the  iKmhrs  of  the 
former  are  united  togeth*M-  (Fig.  643)  the  end  of  the  l)one  will  he  suitably 
covered. 

The  sttittrlriff  over  ihe  etid  of  the  hotie  of  a  recent  stump,  by  ehromicized 
catgut,  of  a  periosteal  flap  (Figs.  041,  043),  along  with  its  immediate  mus- 
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cular  tissue  connections  (Fig.  641),  exercise  an  important  preservative 
influence  on  the  nutrition  of  the  end  of  the  bone,  and  in  obviating  abnor- 
mal deviations  of  growth  (bony  spines),  and  also  in  limiting  undue  retraction 
of  the  deep  soft  tissues  at  that  situation.  When  this  measure  is  supple- 
mented by  buried  suture  apposition  of  the  overhanging  muscular  flaps 
(Fig.  642),  especially  in  the  instances  of  thigh  and  arm  amputation,  great 
benefit  follows,  because  muscular  retraction  of  the  entire  stump  is  inhib- 
ited, thereby  promoting  prompter  and  better  union  and  the  making  of  a 
better  stump.  In  the  absence  of  these  measures,  undue  muscular  retraction 
encouraged  by  a  fixed  position  of  the  stump  (especially  of  the  thigh)  leads 
much  too  frequently  to  an  unserviceable  caused  by  a  tender  protruding  bone. 


Pig.  641. — Amputation  of  tliigh.    Perios- 
teum sewed  over  end  of  bono. 


Fig.  642. — Amputation  of  thi^^h.  Perios- 
teal flap  covere<l  in  and  muscles  united 
deeply  with  sutures. 


The  divided  ends  of  the  deep  and  of  the  superficial  layers  of  muscu- 
lar tissue  may  be  joined  together  respectively,  thus  opposing  retraction 
and  thereby  lessening  dead  spaces  and  covering  more  effectively  the  end  of 
the  bone  (Fig.  644).  The  unheeded  effect  on  the  stum})  of  the  unusual 
lengtli  of  the  muscles  of  the  thigh  and  of  their  strong  retractile  tendencies 
frequently  beget  conical  stumps  and  distorted  scars,  especially  at  the  lower 
half  of  the  limb. 

Although  the  antero-posterior  musculo-cutaneous-flap  method  is  the  best 
all-round  })lan  of  practice,  still  the  circular,  when  performed  with  due  con- 
sideration of  the  necessity  of  dividing  the  muscles  according  to  their  degree 
of  retraction,  hence  in  an  elliptical  manner  (Fig.  G3(),  a),  provides  an  excel- 
lent stuni]).  It  should  not  be  forgotten  that  the  transfixion  methods  sever 
muscl(»s  of  uncijual  lengths  and  different  degrees  of  contractility,  therefore, 
unevenness  of  the  flap  is  a  natural  conscKjuence. 
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The  After-treatment,— J^ot  a  little  of  the  sueeessi  in  amputation  of  the 
thigh  ikpt'iids  on  the  aftcr-trcatriR'nt  of  the  stiin^p.  It  shouhl  he  carefully 
.surrounded  with  antiseptic  gauze  Ijound  in  place  with  giilficient  finnness  to 
support  the  soft  part^,  eliminate  dead  spaces,  and  equalize  the  eireuhition 
of  the  stump.  The  dressing  should  be  carried  taround  the  pelvis  to  prevent 
displacement  and  nee<iless  exposure  of  surfaces  contiguous  to  the  wound 


Fig.  643.^ryriosteiiin  covering  end  of  bont?. 
Ends  of  deep  uiu&ck'S  approximated  with 
sutures. 


Fro.  644.— Ends  of  i^upeilktal  uhjscu- 
lar  structures  upproxJumttHl. 


(Fig.  645).  The  stnmp  should  he  slightly  raised,  and  placed  on  a  firm 
[)i]low  to  which  it  is  loosely  attached.  Drainage  should  he  provided  at  the 
must  dependent  portion  hy  a  small  rul)ber  tuhe  exten<ling  only  into  the 
wound  eavity,  or  hy  wisps  of  liorsehair  or  catgut  If  laterjil  tlaps  have 
been  made  tliey  should  he  carefully  supported  or  their  weight  will  cause 
undue  tension  at  their  upper  junction.     In  fact,  the  sutures  should  be 


Fig.  645.— Stump  dressed  with  antiseptic  gauae. 

permitted  to  remain  longer  here  than  elsewhere  in  the  line  of  coaptation, 
for  the  reason  tliat  there  is  greater  danger  of  traction  at  this  point.  If  the 
patient  he  restless  or  delirious  and  Tnove  the  stump  frequently  the  danger  of 
tonicity  is  thus  increased.  In  sneh  cases  it  is  our  practice  to  apply  con- 
tinuous extension  to  tlie  soft  |>arts  of  the  stump  hy  means  of  a  rubber  band 
fastened  to  them  at  one  end  with  adliesive  straps  and  the  other  passed  over 
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the  distal  ond  of  a  ]}orinenl  eruteli,  tliiii?  keeping  up  oontiBUOUs  exteneion 
even  if  the  stump  he  moviHi  liy  tlio  patirnt. 

The  liCiiHUs. — The  rate  of  mortality  in  amfHitniion  at  the  lower  third  of 
the  thigh  for  gaii!?hot  injuries  is  fiftv-fivo  prr  tvnt,  at  the  middle  tfiird  sixty- 
five  per  cent,  and  at  the  upper  third  seveuty-eiglit  per  cent.  Ahoiil  thirteen 
per  eeut  more  recover  with  expectant  treatment,  in  gunshot  injuries,  than 
after  amputation.  Tire  rate  of  mortality  after  primary  amputations  is 
tvvi'Uly-one  per  cent  greater  than  after  seeon<lary.  The  results  are  much 
more  favoralde  when  done  in  ]n'ivate  practice,  or  with  autiseptie  precautions 
irresptM'tive  of  the  cause. 

Laivr  Results*— Of  7,3G0  amputations  of  the  thigh  for  all  causes, 
6,2-15  were  done  during  the  pre-iiseptie  period  with  a  mortality  of 
43.Gt)  per  cent,  and  1,115  under  asepsis,  of  which  2L0  per  cent  ter- 
minated fatally. 

Ampfdftiion  Ih rough  (he  trothafifcrs  is  safer  than  disarticuktion  at  the 
hip-joint  and  may  he  practiceil  instead  of  the  latter  in  instiinees  of  injury, 
and  of  tiLnior&  of  the  femur  when  the  hone  is  not  involved  at  the  seat  of  am- 
putation, an*!  when  good  judgment  favors  the  former. 

Amputation  at  thfi  Hip  (Disafitfuhdiou). — The  causes  of  death  from 
this  amputation  are  toss  of  Ulofid,  shock,  and  septicaemia.    Various  plans  to 

limit  the  loss  of  hlood  have  heen  suggesteil, 
ench  as  compression  of  the  ahdominal  aorta 
by  the  iingers  of  an  assistant  with  the  hand 
introduced  into  the  rectum,  combined  with 
digital  pressure  upon  the  femoral  as  it  crosses 
the  pubis.     In  all  instances  wdien  abdominal 


Pi(},  646,— l^uiu"t>rt>l's  tourniquet 


FfO.  647. — Ksinareh*s  tourniqaet 


pressure  is  to  lie  a|»plied  the  intestines  should  have  been  previously  evacuated. 
The  application  of  the  pressure  to  the  part  of  the  median  line  of  the  abdo- 
men at  which  the  pulsation  of  the  vessid  is  the  best  determined  should  bo 
considered,  although  not  necessarily  adopted.  In  patients  witli  unusual  adi- 
pose development  the  measure  is  of  no  use,  and  its  employment  may  be  pos- 
itively harmful.  For  another  purpf.>se  in  patients  with  unusually  sensitive 
ahdominal  tissues  the  pressure  is  illy  borne  and  may  he  positively  unendar- 
able  w^ithout  anaesthesia.    Various  forms  of  tourniquets  have  been  designed 
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for  IIh'  purpose,  as  PaiieoflgtV  (Fig,  f)4(>),  EBioareh's  (Fig.  047),  and  Lis- 
ter's (Fig-  (U8).    Fig-  64P  shows  Esmarch's  eljistic  touniifjuot  in  position. 
If  a  tounricjud  be  not  at  hand,  a  pad  may  be  sulistitutwl  matin  by  wind- 
Ing  a  linen  bandage  about  thrue  inches  wide  and  twenty-five  feet  in  length 


Pio.  648.— Lfster's  tourniquet 


Pig,  649, — ^Esni  arch's  tourniquet  applied* 


around  a  stout  rod  or  ytiek  one  inch  or  so  iti  diameter  and  twelve  inches 
!ong,  which  is  placed  immediately  below  the  umbilicus  and  held  in  position 
by  an  assistants 

It  eaii  be  held  in  position,  and  the  pressure  still  further  increased^  by 
several  turns  of  a  rulilwr  l>andage  carried  over  it  and  around  the  body 
(Fig.  (i50). 

If  the  elastic  traction  around  the  l)ody  be  objectionable,  a  longer  stick 


Ftn-  ti5n. — Compreaaed  pad  and  chistic  band, 


can  be  substituted,  and  the  compress  secured   in  position  by  ruhher  bands 
carried  over  the  ends  of  the  stick  and  under  the  table  (Fig,  651), 

Dnvy*s  lever  (Fig,  91)  is  a  useful  agent  to  control  haemorrhage  at  this 
situation.    The  lever  is  open  to  the  objection  of  being  easily  disturbed  by 
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the  stnig^gles  of  the  patient,  and  the  danger  of  injuring  the  intestines,  espe- 
cially when  carried  to  the  right  side  of  the  body. 

Trendelenburg's  rod  (Fig.  93)  has  been  mentioned,  and  is  of  unques- 
tionable utility.  It  is  a  steel  rod  fifteen  or  sixteen  inches  long,  about  one 
fourth  of  an  inch  broad,  biconvex  on  transverse  section,  and  a  twelfth  of 
an  inch  thick  at  the  center^  with  blunt  edges^  but  provided  with  a  movable, 
lanee-shapod  point  two  inches  in  length.  The  rod  is  passed  througli  the 
soft  parts  in  front  of  the  joint,  entering  an  inch  and  a  half  below  the  ante- 
rior superior  spinous  process  of  the  ilium,  passing  across  the  femor  behind 
the  femoral  artery,  and  emerging  at  the  posterior  scro to- femoral  junction. 
The  point  is  removed,  and  a  strong  elastic  tube  or  band  is  wound  firmly, 
like  the  figure  8,  around  its  ends,  passing  in  front  of  the  thigh,  A  long 
knife  is  then  inserted  in  the  course  of  the  rod  about  half  an  inch  below  it, 
and  the  anterior  flap  made  in  the  usual  manner  and  the  vessels  ligated. 
The  rod  is  then  withdrawn,  the  hip  joint  disarticulated,  and  the  posterior 
flap  is  made.    The  late  Br.  Varick,  of  Jersey  City,  N.  J.,  who  flrst  employed 


Fig,  051.— Bniudis'si  nietbud  of  conipn'ssion. 

the  rod  in  this  country,  did  not  disarticulate  until  he  had  transfixed  a  sec- 
ond time  behind  the  neck  of  the  femur,  including  as  much  of  the  soft  parts 
on  the  posterior  surfiK^e  as  possible  ;  compression  with  the  rod  was  then 
a|»plied  as  before,  and  the  tissues  were  divided  by  a  posterior  semicircular 
incision  down  to  the  bone.  The  amount  of  blood  lost  was  trifling,  and  the 
patient  made  a  speedy  recovery.  The  rod  can  be  employed  in  the  various 
forma  of  f^aps,  but  it  has  not  as  yet  been  enougli  used  to  be  est4?emed  more 
than  a  rational  expedient. 

Wyeth\y  nmlifiattion  of  the  application  of  the  principles  of  the  Trendel- 
enburg method  is  a  decided  improvemeut  on  the  original,  Wyeth  employs 
two  instcail  of  one  fixation  agent,  and  constricts  the  entire  limb  above  those 
agents,  instead  of  a  portion  of  the  limb  against  the  single  agent. 

The  following  is  a  description  of  this  modification  as  applied  to  the  hip 
joint:  If  the  condition  of  the  limb  will  permit,  draw  the  hip  well  over  the 
edge  of  the  table,  and  apply  an  Esmarch  bandage  to  the  entire  extremity  and 
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up  as  olosoly  to  the  ptTineuni  a^  pratticabU^  The  point  of  a  steel  mattress 
needle,  three  sixteen llis  of  an  inch  in  diiuneter  at  the  base  and  one  foot  long, 
ifi  inserted  one  fourth  of  an  inch  helow  and  slightly  to  the  inner  side  of  the 
anterior  superior  spinous  process  of  the  iliiirn,  and  earned  i?uperficially 
through  the  tissues  at  (he  outer  side  of  the  hip,  emerging  on  a  level  v?ith  tlie 
point  of  entrance.  A  second  needle  is  then  inserted  internally  through  the 
adductor  longits  half  au  inch  below  the  perineum,  emerging  an  inch  below 
the  tuber  isehii  of  the  same  side.  After  covering  the  needle  points  with 
corks,  a  long  piece  of  half-ineh  rubber  tubing  is  passed  while  on  the 
stretch  five  or  six  times  tightly  around  the  thigh  above  the  needles  and 
fastened  with  a  clamp  or  by  t\*ing,  after  which  the  Esmarch  liandagc  is 
removed.     A  circular  museulo*cutaneous  flap  is  then  made,  beginning  five 


Pm.  653. — Hip-joint  ampuf^tiniL     I'lii^  nxi4  niiibiT-UiiMj  hMiniiqiU't  in  position.     The 
Ksinarah  Imntlagi?  )ias  bemi  renioveiU 

inches  below  the  rubber  cord  and  extending  up  to  the  trochanter  minor;  if 
necessary  to  proper  action,  this  11af>  can  be  incised  behind  and  also  in  front 
in  the  long  axis  of  the  limb  <Fig.  652). 

The  muscles  are  then  divided  at  the  upper  limit  of  the  fiap  by  a  circular 
swci'p  of  a  long  knife.  The  hone  is  sawed  through  at  this  or  at  a  lower 
point  (Fig.  653);  if  at  the  latter,  better  fitlcrumage  is  gained  in  aid  of 
a  suhscrpicnt  step  of  the  operation — iJislocation  of  the  head  of  the  bone 
(Fig.  (154).  The  visible  ends  of  all  divided  vessels  are  secured,  and  the 
rubber  cord  is  loosened  carefully  and  slowly  and  finally  removed,  the  bleed- 
ing points  being  cauglit  as  soon  as  they  ap|u'ar.  The  remaining  portion 
of  the  femur  is  freed  from  its  musenlar  attachments;  the  capsule  and  coty- 
loid ligament  are  divided  posteriorly  by  the  sharp  point  of  the  knife,  and 
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the  loTvor  pxtrPTTiitv  of  the  bone  is  earrierl  fonihly  upward  arifi  fnwani  until 
luxation  <ir(iirs:  Ww  nmm]  l^jjuncTit  and  the  fapj^iile  are  rlivir]<'<l   rnel   the 
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PlOp  653. — The  same,  showing  the  soft  parta  dissecied  frotn  the  bono  and  the  capsule 

exposed. 

bone  is  removed.     The  flaps  are  united  antero-posteriorly  and  the  wound 
drained  (Fig.  G55). 
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An  admirable  method  of  controlling  haemorrhage  in  amputation  at  the 
hip  jmnt  has  recently  been  described  (Lloyd)  : 

'*  A  strip  of  black  hidia-nibber  bandage  two  yards  long  is  to  be  doubled 
and  passed  between  the  thighs,  its  center  lying  between  the  tuber  ischium  of 
the  side  to  be  operated  on  and  the  anus,  A  common  calico  thigh  roller 
must  next  be  laid  lenglhwifie  over  the  external  iliac  artery.  The  ends  of  the 
rubber  are  now  to  be  tirmly  and  steadily  drawn  in  a  direction  upward  and 
outward,  one  in  front  and  one  behind,  to  a  point  above  the  center  of  the 
iliac  crest  of  the  same  side.  They  must  be  pulled  tightly  enough  to  check 
ptdsation  in  the  femoral  artery*  The  front  part  of  the  band^  passing  across 
the  compress,  occludes  the  external  iliac  artery,  and  runs  parallel  to  and  a 
little  above  Ponpart's  ligament*     The  back  half  of  the  band  runs  across  the 
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great  sacro-eciatic  notch,  and,  by  compressing  the  vessels,  prevents  bleeding 
from  the  branches  of  the  internal  iliac  artery  wOiich  pass  through  it.  The 
ends  of  the  elastic  band  can  be  held  by  the  hands  of  an  assistant,  or  bandages 
may  be  tied  to  its  extremities  and  passed  across  the  oppoeite  shonlder  and 
tied  ;  care  should  l>e  taken  to  prevent  the  compression  rollers  from  slip|iing- 
This  device  has  been  employed  on  several  occasions  with  entire  satisfaction," 
McBurney  has  advised  and  practiced  a  most  valuable  suggestion,  es{)e- 
cially  for  those  eases  in  which  disease  of  the  upper  end  of  the  thigh  interferes 
with  the  circular  constriction  method.  The  finger  of  an  assistant  is  intro- 
dticed  into  the  abdomen  through  the  *' gridiron"  incision  for  appendicitis 
(Vol,  II),  carried  over  the  psoas  muscle,  placed  on  the  common  iliac  artery, 
flexed  and  drawn  outward  so  as  to  press  the  artery  against  the  inner  border 
of  the  muscle,  thus  easily  and  effectually  controlling  the  bajmorrhage.     Of 
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course,  strict  asepsis  must  he  practiei'd,  or  an  element  of  great  danger  will  be 
atUled  to  tlie  opemtion, 

Tililen  Brown  devised  a  clamp  to  control  the  circulation  of  the  femoral 
during  iinijnitation. 

Tlie  plans  of  VVyeth  and  ileBurney  appear  to  the  writer  to  meet  the 
demands  of  the  operation  better  than  any  yet  devised. 

Hhock  is  certain  to  happen  in  amputation  of  the  thigh,  and  the  occur- 
rence should  he  anticipated  in  order  that  it  may  l>e  treated  successfully.  Not 
only  should  the  patient  be  prepared  for  the  occurrence  of  shock,  but  also  the 
surgeon  should  have  at  command  the  recognized  agents  of  r**lief  (page  121 
et  seq.).  The  body  should  be  warmly  enveloped  with  flannel  at  the  outset, 
and,  too,  bottlfs  of  hot  water  may  be  applied  at  the  time  of  the  operation. 

The  Eesults. — Of  267  cast^  done  l>y  this  method  for  all  causes,  53,  or 
19.8  per  cent,  died;  137  were  for  malignant  disea&e,  14.10  per  cent  died; 
94  for  iufcK'tion,  mortality  16.7  per  cent,  and  36  for  injury,  of  which  G3*9 
per  cent  died.     (Wyeth.) 

Senns  bloodless  amputation  ai  the  hip-joint:  Make  (according  to 
Sain) 

"  A  straight  incision  (beginning  about  three  inches  above  the  upper 
border  of  the  great  trochanter)  of  about  eight  inches  in  k^ngth  directly 


y. 


^K  i 


Pio.  OaU.— Stnus   bluuiJifss   uiiiiHilalion   at    the  hij»-j«>iTi!.      Ih-ail  c»f  fornur  dislocated 
through  incisiion.     Elastic  constritiors  in  place,  ftntcrit>r  otie  lied. 

over  the  center  of  the  great  trochanter  and  parallel  to  the  long  axis  of  the 
limb.  When  the  knife  reachcii  the  great  trochanter,  its  point  filumid  be 
kept  in  contact  with  the  bone  the  whole  length  of  the  remaining  pad  of  the 
incision.    The  margins  of  the  wound  arc  now  retracted,  antl  any  spurting 
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vesselp,  gui'h  ai*  the  circumflex  arteriee,  secured  by  applying  pressure  for- 
rcpj^.  I>uriug  thit^  aud  tbc  remaining  steps  of  the  operation  tlu*  body  is 
drawn  down  m  that  the  pelvis  rests  upon  the  lower  edge  of  the  table,  in 
order  that  the  thigh  can  be  manijjulated  freely  by  the  assistant  who  is 
entrusted  with  this  work  (Fig.  (>oO).  The  trotlmnteriu  muscular  attach- 
rnents  are  now  severed  close  to  the  bone  with  a  stout  sealpeL  The  clear- 
ing of  the  digital  fossa  and  the  division  of  the  tendon  of  the  obturator 
extcrnus  require  special  care.     The  thigh  is  now  flexed,  strongly  adductcd. 


Fig*  657. — Seuus  blooiUe^-s  ani|MitiajtJii  ai  tbe  hii>-joiut.     Ebisiic  tMjn»t.rieUutJ  cotiiplijled, 
Antero-pQsteriur  Oaps  fornaed  of  nU  L issues  down  to  muscles. 

rotated  inward,  when  the  capsular  ligament  is  divided  transversely  at  its 
upper  and  posterior  aspect.  The  remaining  portion  of  the  capsular  liga- 
ment is  severed,  while  the  thigh  is  brought  back  to  a  position  of  slight 
tlexion,  after  which  it  is  rotated  outward,  and,  if  possible,  the  ligamcrihmi 
teres  is  cut.  If  this  can  not  be  done,  the  head  of  the  bone  is  forcibly  dis- 
located upon  tlie  dorsum  of  the  ilium  by  flexion,  adduction,  and  rotation 
inward  of  the  thigh.  After  dislocation  has  heen  effected,  the  trochanter 
ndnor  and  the  upper  part  of  the  shaft  of  the  fcnnir  are  cleared  by  using 
scalpel  and  periosteal  elevator  alternately.  At  the  ennipletion  of  this  part 
of  the  operation  the  femur  is  in  a  position  of  extreme  adduction,  and  the 
upper  portion  projects  some  distance  from  the  surface  of  the  wound. 

During  the  of»eration,  if  the  surgeon  has  kept  in  ch>se  contact  with 
the  bone,  and  has  used  the  knife  sparingly  and  the  periosteal  elevator 
freely,  the  haemorrhage  has  hotm  slight,  much  more  so  than  if  this  part  of 
the  operation  had  heen  reserved  for  the  last,  as  is  done  in  von  Esnmreb's 
and  Wveth's  methods.  Elastic  constriction  is  now  applied  in  the  following 
manner:  The  lind)  is  brought  down  in  a  straight  line  with  the  body,  the 
tbigli  is  slightly  flexed  so  as  to  push  the  upper  free  end  of  the  femur  for- 
ward into  and  beyond  the  wournl,  when  a  long,  stout  haemostatic  forceps 
is  inserted  into  the  wound  behind  the  femur  and  on  a  level  with  the  tro- 
chanter minor  when  in  a  normal  position.  The  instrument  is  then  pushed 
inward  and  downward  two  inches  huhiw  the  ramus  of  the  ischium  and  just 
behind  the  adductor  muscles.     As  soon  as  the  point  can  be  felt  under  the 
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skin  in  this  lociatioii,  an  incision  k  made  through  the  skin,  about  two  inches 
in  length,  through  which  the  in.striiniL'nt  is  mado  to  fuiergt'.  After  en- 
larging the  tunnel  imulo  in  the  soft  tis^siies  by  dilating  the  hranebes  of 
the  forceps,  n  piece  of  aseptic  rulvher  tubing  three  quarters  of  an  inch  in 
diameter  and  abont  three  or  four  feet  in  length  h  grasped  with  the  forceps 
in  tlu^  middle  and  is  drawn  along  the  tunnel  as  the  forceps  are  withdrawn, 
whereupon  the  rubber  tube  is  cut  in  two  at  the  point  where  it  was  held  by 
the  forceps.  With  one  half  of  the  tube  the  anterior  segment  of  the  tliigh 
is  constricted  sufficiently  tirnily  to  intercept  both  the  arterial  and  venous 
circulations  completely.  Before  the  constrietor  is  tied  the  limb  should  be 
held  in  the  vertical  potsition  for  a  suthcient  length  of  time  to  render  it 
practically  bloodless.  The  elastic  constrictor  is  either  tied,  or,  still  bi*tter, 
after  having  secured  the  necessary  d<^gree  of  constriction,  it  is  licld  with  a 
pair  of  forceps  at  the  point  of  crossing.  The  posterior  segment  of  the 
thigh  is  constricted  by  the  remaining  half  of  the  tube,  which  is  drawn 
sufficiently  tight  behind,  when  the  ends  of  the  tube  are  made  to  cross  each 
other  and  are  brought  forward  and  made  to  include  the  anterior  segment, 
when  they  are  again  firmly  drawn  and  tied,  or  otherwise  fastened,  above  the 


Flu. 


i-<  ^imputation  at   the  lii|>-j»»uit. 
Vessels  handy  for  ligAture. 


AtiiptitAtiuii  cotupieU'd, 


flret  eonetrictor  (Fig.  657),  As  the  anterior  segment  of  the  thigh  contains 
the  principal  blood-vessels,  this  method  of  applying  the  pot*terior  constrictor 
furnislies  an  additional  security  against  hiemorrbage  from  tlie  large  vessels 
when  cut  during  the  amputation  (Fig,  r.58).  After  the  principal  blood-ves- 
sels have  been  tied,  the  posterior  constrictor  is  removed  and  additional 
bleeding  points  are  secured  before  the  anterior  constrictor  is  removed.    Siir- 
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face  compression  with  a  comprt'ss  wrung  out  of  a  hot  normal  salt  solution  la 
a  valuable  aid  in  minimizing  tliL^  luemorrluige  after  the  removal  of  the  con- 
st rictori?.  As  this  method  of  eon  trolling  haemorrhage  does  not  require  the 
presence  of  a  skilled  assistant^  it  will  prove  of  special  value  in  emergency 
easts  (Fig:  651)).     The  operation  can  be  performed  with  the  instruments 


Fiti,  ^y,— Seuu'ii  bluodlc:4b  itm^uUtiuu  ut  tlio  hip- joint.    Stump  frum  a  [ouq  |>o3terior 


contained  in  every  pocket  ease.  Sliould  an  elastic  tube  not  he  at  hand,  the 
constriction  can  be  made  in  a  satisfactory  manner  hy  substituting  for  it  a 
cord  made  of  sterile  gauze,  tightened  wit!i  a  lever  of  some  kind,  as  is  done 
in  applying  the  ordinary  Spanish  windlass." 

Amputation  at  the  hip-joint  may  be  done  by  any  of  the  following  meth- 
ods: By  the  exirrnal-rackei  tncUwd;  hif  the  an  tenor-racket  method:  htj  the 
long  afit4'nor'  atid  short  poster ior-ftap  method  (Manec);  hy  the  circtdar-fiap 
method  (Dleffenbach)  ;  5//  the  FitrNcaux-Jordan  method ;  hy  the  antero-poS' 
Urlor-fiap  method  (Guthrie);  and  hij  the  single- flap  method  (Malgaigne's). 

The  Arapiitathn  hrfthe  External-racket  M(dhod(\)haTik*uhii'wn), — After 
complete  control  of  the  cireulatifm  is  attained,  add  net,  flex  somewhat,  and 
rotate  the  thigh  inward;  nmke  an  incision  from  a  point  two  inches  above 
the  end  of  the  great  trochanter  downward  along  the  posterior  border  of  the 
same,  seven  inches  in  length  (Fig,  fi36,  e);  connect  internally  the  lower  end 
of  this  incii?ion  with  crescent-shaped  incisions  of  equal  length  at  either 
surface  of  the  limb  whicli  join  each  other  at  a  lower  point  than  that  of  the 
beginning.  These  incisions  are  made  through  the  integument  and  subcu* 
tancous  tissue  only*  The  flap  embracing  the  limb  is  dissected  up  for  two 
inches;  tlie  vertical  incision  deepened  to  the  bone;  the  muscular  attach- 
ments to  the  great  trochanter  are  severed;  the  portion  of  the  femur  cor- 
responding to  the  vertical  incision  is  cleared;  then  adduct  the  limb  strongly 
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and  divide  the  capsule  at  the  upper  and  posterior  part ;  sever  the  remain- 
ing portion  of  the  capsuk';  dit^foi-ate  the  head  of  the  bone;  dividL*  the  round 
ligMirient;  free  the  upp«T  part  of  the  femur  and  eut  tlu*  mujsK'li'S  at  the 
remaining  aspects  of  tlie  limh  on  a  level  with  the  reflected  flap  with  a  vigor- 
ous svve<:p  of  the  knife. 

Lhif.r  made  the  vertical  ineigion  eight  inches;  in  lenglli,  and  divided  the 
muscles  hv  a  circular  sweep  before  exposure  of  the  upper  end  of  the  bone, 
disarticuiation  being  the  final  step  of  the  proecKlure. 

The  external-racket  incision  and  its  modifications  are  admirably  adapted 
for  amynitation  here,  as  they  reduce  the  loss  of  blood  to  a  mininnnrj,  a  (ford 
good  drainage,  locate  the  soor  in  an  advantageous?  prusition,  and  remove  the 
incision  from  the  prejudicial  influences  of  anal  proximity. 

Ampuiathn  by  the  AnUrior-ratkiii  Method. — An  incision  of  tlie  ^kin 
and  subcutaneous  tissue  is  begun  at  the  center  of  Poupart's  ligament  and 
carried  downward  along  the  course  of  the  vessels  for  tliree  inches,  then 
inward  over  the  inner  aspect  of  the  limb  four  inches  below  the  genito- 
crural  junction,  thence  over  the  posterior  aspect  to  the  outer  surface  of  the 
limb,  just  below  the  great  trochanter,  tlicn  upward  oblirjuely  across  the 
anterior  surface  of  the  thigh,  meeting  the  primary  incision  two  inches  below 


Fia.  660*— Manec's  method. 


the  commencement  Expose  the  femoral  sheath  at  the  uppermost  incis^ion^ 
bare  the  vessels,  tie  each  one  independently  with  two  ligatures  and  sever 
the  portions  betwi^n  them ;  lilrerate  and  retract  the  skin  along  the 
border  of  the  entire  flap;  divide  ihe  stiperficial  muselei*  at  the  outer  aspect 
with  a  8calp<'l;  divide  tlie  eirctunflex  artery  thut*  exposed  between  two  liga- 
tures; rotate  the  limb  inward  and  divide  the  insertion  of  ilic  glut«n» 
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maximus,  then  outward,  and  sever  the  psoas;  expose,  secure,  and  divide  the 
internal  circumflex  as  in  the  preceding  instance;  employ  retractors  and  cut 
the  superficial  muscles  at  the  inner  aspect  of  the  limb  on  a  level  with  the 
retracted  skin;  adduct  and  rotate  the  thigh  inward  and  free  the  trochanter 
from  muscular  insertions;  rotate  it  outward  and  cut  the  capsule  trans- 
versely; steady  the  pelvis  and  bear  down  on  the  limb,  thus  dislocating  the 
hone;  divide  the  round  ligament,  draw  the  head  of  the  bone  forward  and 
carry  a  knife  behind  it,  and  with  a  downward  and  outward  sweep  sever  the  re- 
maining tissues  on  a  level  with  the  retracted  skin,  thereby  removing  the  limb. 

The  anterior-racket  incision  offers  prompt  control  of  lijcmorrhage  and 
easy  disarticulation,  in  addition  to  other  common  advantages.  However, 
the  technique  of  the  procedure  is  not  as  simple  as  that  of  the  external-racket 
method. 

Amputation  hy  a  Long  Anterior-  and  Short  Posterior-flap  (Manec). — 
Place  the  patient  on  the  table  so  that  half  the  pelvis,  on  the  side  to  be  oper- 
ated upon,  projects  beyond  the  edge ;  draw  the  scrotum  to  the  opposite  side 
by  a  towel  (Fig.  660).  Exsanguinate  the  limb  by  the  elastic  bandage;  after 
which  control  the  haemorrhage  from 
above  by  the  form  of  arterial  com- 
pression selected,  and  remove  the 
elastic  bandage.  The  limb  to  be 
amputated  is  held  by  one  assistant, 
and  another  is  instructed  to  control 
the  circulation  in  the  femoral  artery  " 
as  it  crosses  the  pubes,  and  to  catch 
the  anterior  flap  and  compress  it  be- 
fore it  shall  have  been  completely 
severed  below. 

The  operator  then  introduces  the 
point  of  a  long  knife  midway  between 
the  anterior  superior  spinous  process 
of  the  ilium  and  the  trochanter  ma- 
jor, ])ushing  it  down  to  the  bone 
parallel  with  Pouparfs  ligament; 
draws  it  back  a  little  and  lowers 
the  handle  and  carries  it  upward  (Fig.  661),  at  which  time  the  assistant 
flexes  the  thigh  slightly;  the  operator  then  passes  the  point  of  the  knife 
through  the  anterior  portion  of  the  capsular  ligament;  thence  downward, 
inward,  and  out  at  the  inner  side  of  the  thigh,  an  inch  or  so  below  the  peri- 
neum, and  as  far  posteriorly  as  can  be  easily  done  (Fig.  661).  The  knife 
is  then  carried  downward,  in  contact  with  the  bone,  with  long,sawing  strokes, 
foriuing  an  anterior  flap  six  to  eight  inches  in  length.  The  flap  is  caught 
i)y  an  assistant,  who  at  the  same  time  compresses  the  main  vessel  within  it 
with  the  fingers  and  raises  the  flap  upward.  The  knife  is  tlien  carried  ])os- 
teriorly  between  the  thighs  (Fig.  662),  thence  outward  in  a  curved  direc- 
tion, ])assing  below  the  gluteal  fold,  and  going  down  to  the  bon(>,  thus  form- 
ing the  posterior  flap.    The  bone  is  disarticulated  by  dividing  the  cai>sular 


Fio.  661.— Transfixing. 
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ligaiDi^nt  and  the  muscular  attachments  to  the  greater  and  lesser  trochanters, 
and  the  limb  i-emuvcd. 


Pio.  663.— Mttkitig  posterior  flup. 

Bring  the  flaps  into  position,  unite  them  with  sutures,  and  insert  a  long, 
large  drainage  tube  into  the  acetabulum,  alJowing  it  to  protrude  at  the 
centre  of  the  line  of  union  (Fig.  663), 


Pio.  063,— Fliifjs  imiled. 

Ampututwn  by  the  Cirruhr-flap  Method  (Dieffenbach), — Control  the 
bipmorrhagc  as  hefon\  or  by  means  of  the  elastic  ligature  (Fig,  664),  and 
with  a  long  knife  make  a  circular  incision  down  to  the  bone,  which  is  then 
sawed  tbrougli  (Fig.  &id).     Tie  all  vessels,  veins  included.     Remove  the 
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elastic  ligature,  secure  all  bleeding  points,  and  inserting  a  knife  two  inches 
above  the  great  troi-Imnter,  at  itj?  outer  side,  carry  it  down  to  the  bone, 
over  the  middle  of  the  trocfia titer,  as  in  Fig.  0G8,  and  along  the  outer 
surface  of  the  femur  to  the  cireular  incision.    Then  seize  the  bone  with  a 


Fm.  664.— ElasUij  ligature. 

strong  forceps,  separate  the  edges  of  the  vertical  incision,  and  remove  the 
perint^teum  with  a  suitable  instrument  down  to  the  points  of  muscular 
insertion.  These  must  he  separated  witli  a  knife,  the  edge  directed  toward 
the  bone.     Remove  the  periosteum  in  this  manner  up  to  the  capsule  (Fig. 


FiQ.  C65. — Dieffeiibftch*s  circular  method. 


666),  which  is  opened  and  the  head  dislocated.  The  last  step  of  the  opera- 
tion is  attended  with  but  slight  loss  of  blood.  Fig.  667  shows  the  appearance 
of  the  parts  after  their  coaptation.  An  additional  drainage  tube  is  inserted 
at  tlie  lower  extremity  of  the  wound.  If  it  be  impossible  to  employ  the 
bloodless  method,  the  femoral  vessels  should  be  secured  in  two  situations  by 
87 
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forceps  or  li'*:atiiros  at  the  base  of  Scarpa's  triangle,  and  divided  between 
them  (Fig.  (jU5). 

Dieffenha^h's  plan  can  lie  rapidly  executed^  and  the  lessened  disturbance 
of  the  soft  parts  attendant  on  removal  of  the  periosteum  is  a  desideratum. 


Frii.  f\M. — RemoTing  the  bone. 


Amputation  hy  the  Furneaux  Jordan  Method,— This  method  contem- 
plates low  division  of  the  soft  parts,  thus  obviating  the  increased  danger 

from  shock  attendant  on  high 
division  of  tlio^  i^tructures, 
also  the  attainment  of  the  pur- 
pose with  a  minimum  loss  of 
blood. 

The  Opera! ion,  —  Make  a 
straight  incision  down  to  the 
bone  from  a  point  just  above 
the  trochanter  major  rlo\nt- 
wartl  along  the  outer  surface  of 
the  thigh  to  the  point  of  pro- 
posed circular  division  of  the 
soft  [MTts  (Fig.  CG8) ;  free  the 
trcK'hantcT  and  tlie  upper  part 
of  the  shaft  from  the  muscular  attachments;  open  the  capsule  of  the  hip- 
joint  and  dislocate  the  head  of  tlie  femur ;  separate  the  tissues  from  the  bone 
down  to  tbe  point  of  intentled  division  and  singer  them  there  by  a  circular 
sweep  of  the  knife.  Saw  oiT  the  bono,  seize  the  end  with  forceps,  complete 
its  separation  from  the  soft  parts  and  remove  it.    The  sawing  of  the  tK>ne 


Fifl.  6C7. — Wrmnil  closed. 
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is  a  matter  of  convenience,  since  it  lightens  the  burden  by  removal  of  the 
limb. 

Amputation  hy  the  Antero-posterior-flap  Method  (Guthrie). — The  pos- 
terior flap  is  laid  out  first,  by  an  incision  commenced  at  a  point  a  little 
above  the  great  trochanter  and  carried  downward  and  inward  in  a  curved 


Fro.  668. — Vertical  and  circular 
incisions  (Furneaux  Jordan). 


Fig.  669. — Antero-posterior  flap  (Guthrie). 


direction  across  the  posterior  surface  of  the  thigh,  then  upward  and  inward 
in  a  similar  manner  to  a  point  in  front  of  the  tuber  ischii  (Fig.  669).    The 
anterior  flap  is  made  at  the  anterior  surface  of  the  thigh  by  a  corresponding 
incision  beginning  and  terminating  at  the  same 
points  as  the  preceding.     Each  flap  is  made  not 
less  than  five  inches  in  length,  and  the  first  inci- 
sions are  limited  to  the  division  of  the  integu- 
ment and  subcutaneous  tissues.     After  retraction 
of  these  flaps  the  muscular  structures  are  divided 
in  the  same  order  as  the  preceding  ones,  from  be- 
low upward  in  an  oblique  manner  until  the  joint 
is  reached,  after  which  disarticulation  is  effected 
in  the  usual  way. 

This  method  provides  an  excellent  stump  with 
a  small  and  well- located  cicatrix. 

Amputation  hy  the  Single-flap  Method  (Mal- 
gaigne). — The  method  of  Malgaigne  admits  of 
rapid  execution,  and,  were  it  not  for  the  available 
anaesthetic,  would  be  the  proper  operation  to 
select,  in  view  of  the  additional  shock  caused  by 
the  more  methodical  and  lengthy  procedures 
advocated  elsewhere. 

Having  controlled  the  circulation,  place  the  patient  on  the  table,  with 
the  hip  overhanging  the  edge.  The  surgeon,  standing  at  the  outer  side  of 
the  limb,  which  is  slightly  flexed  and  separated  from  its  fellow,  introduces 


Fig.  670. — Mali^aigiie's  meth- 
od. A.  Point  of  entrance 
of  knife.  B.  Point  of  exit 
of  knife.  C.  Poupart's 
ligament.  D.  Knife  pass- 
ing thronerh  capsule.  IJ, 
Trochanter  major. 
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the  point  of  a  long  knife  miilway  between  the  anterior  superior  spinous 
proce.ssi  of  the  ilium  and  the  top  of  the  trochanter  major  (Fig,  661),  di- 
rei'ting  it  in  tlie  course  of  Pouparfs  ligament  down  to  tlie  bones,  when  it 


Fio-  67 1. ^Assistant  compressing  vesseK 

is  carefully  withdrawn  a  little  way,  and  the  bundle  is  depressed  sufficiently 
lo  permit  the  rasy  pat^sag*'  of  the  point  of  thi»  knife  atT08s  the  neek  of  the 
femur  and  tltroiigli  the  anterior  portion  of  the  capsule.  If  the  handle  l>e 
tlcpresswtl  before  the  point  is  withdrawn,  the  point  nuiy  l>e  broken.     The 

handle  is  then  raised  and  the 
knife  pushed  onward  until  the 
point  emerges  an  inch  below 
and  in  front  of  the  tubcrositj 
of  the  ischium  (Fig.  670), 
The  fla|)  k  tlien  made  by 
carrying  the  blade  downward 
six  to  eight  inches  along  the 
anterior  surface  of  the  bone, 
parallel  with  its  line  of  en- 
trance, when  it  is  brouglit  di- 
rectly to  the  surface.  Before 
the  vessels  are  divided  an  as- 
sistant seizes  the  flap  hy  in- 
Bcrting  the  fingers  into  either 
side  of  the  incision  above  the 
knife,  couTpregses  the  veeseU, 
and.    when    these    latter    are 


Ficj.  672. — Passing  blade  tiehind  bead  of  bone. 


severed,  carries  the  flap  upward  on  to  the  abdomen   (Fig.   67X),    while 
the  giirgeon  at   the   same  time  divides  the   remaining  anterior   portion 
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of  the  capsule  with  the  point  of  the  knife ;  another  assistant  then  rotates 
the  thigh  inward,  and  the  attachments  to  the  great  trochanter  are  severed. 
The  limb  is  then  quickly  and  forcibly  rotated  outward  and  abducted,  causing 
the  head  of  the  bone  to  escape  sufficiently  to  expose  the  ligamentum  teres, 
which  is  divided  with  the  point  of  the  knife,  and,  as  the  head  of  the  femur 
slips  from  its  cavity  the  blade  is  passed  behind  the  bone  (Figs.  670,  672), 
which  is  seized  with  the  left  hand  of  the  operator,  who  quickly  severs  the 
posterior  tissues  by  a  downward  and  inward  stroke  of  the  knife. 

The  After-treatment — The  combating  of  shock,  the  maintenance  of 
cleanliness  and  good  drainage,  the  proper  support  of  the  flap  during  healing, 
and  the  prevention  of  bedsores,  are  the  chief  requirements  of  this  treatment. 

The  Results. — The  rate  of  mortality  is  governed  by  the  nature  of  the 
cause  calling  for  the  operation.  In  immediate  amputations  in  military  prac- 
tice, ninety-three  per  cent  die.  In  civil  practice,  the  mortality  after  the  pri- 
mary amputations  reaches  eighty  per  cent.  Secondary  amputations  offer 
better  results ;  sixty  per  cent  recover  in  the  civil  and  military  combined. 

The  results  are  more  favorable  in  non-traumatic  cases,  the  mortality 
being  less  than  forty-one  per  cent.  Taking  both  traumatic  and  non-trau- 
matic together,  the  rate  is  a  little  over  sixty  per  cent,  being  a  trifle  more 
than  for  amputation  in  the  continuity  of  the  thigh,  which  is  about  sixty- 
three  and  a  half  per  cent.  But  in  civil  practice,  with  antisepsis  and  the 
modem  methods  for  the  control  of  haemorrhage,  the  death  rate  is  only  about 
sixteen  per  cent.  The  transfixion  methods  of  practice  are  much  inferior  to 
the  racket  methods,  and  can  not  be  commended  except  when,  for  some 
special  reason,  the  latter  are  unsuited  for  the  purpose. 

The  Later  Results, — Of  754  cases  of  disarticulation  at  the  hip-joint,  for 
all  causes,  646  were  done  before  asepsis,  with  a  mortality  of  82.45  per  cent; 
and  108  done  under  asepsis,  of  which  36.19  per  cent  died. 


CHAPTEB  XL 
BEFORMITIES, 

Deformities  may  be  either  congenital  or  acquired,  and  they  affect, 
individually  or  conjointly,  the  soft  or  hard  parts. 

The  acquired  deformities  usually  depend  on  anchylosed  joints,  distorted 
shafts  and  extremities  of  bone,  irregular  or  unequal  muscular  contraction,  etc. 
To  overcome  the  deformities  dependent  upon  anchylosis,  we  resort  to  forcible 
movement,  if  it  be  fibrous;  and  the  division  of  the  bone  and  to  excision  or 
division  of  the  joint  structure,  if  it  bo  bony. 

The  forcible  movement  of  an  anchylosed  joint,  while  not  an  operation  in 
the  accepted  sense  of  the  term,  is  nevertheless  often  associated  with  conse- 
quent complications,  which  entitle  it  to  a  greater  degree  of  prominence  than 
that  of  many  accepted  operative  procedures. 

Brisement  Force,  as  it  is  sometimes  called,  is  a  forcible  breaking  up  of 
an  anchylosed  joint,  and  should  be  preceded  by  subcutaneoas  section  of  all 
the  tendons,  muscles,  and  fascia  npon  which  "  point  pressure  "  causes  reflex 
action  (Say re). 

The  incisions  having  healed,  place  the  patient  upon  a  hard  table,  admin- 
ister an  anipstlietic,  and,  while  the  portion  of  the  limb  between  the  anchylosed 
joint  and  the  body  of  the  patient  is  held  firmly  by  assistants,  the  surgeon 
seizes  the  distal  portion  of  the  limb  and  flexes,  it  by  the  employment  of 
steiidy  and  persistent  force.  As  soon  as  moderate  movement  follows  flexion, 
the  lifnb  is  then  extended,  and  by  repeated  flexion  and  extension  the  range 
of  motion  of  the  joint  is  cautiously  increased* 

If  the  knee-Joint  be  the  one  in  question,  the  patella  must  be  loosened 
before  movement  is  attempted.  After  the  manipulation,  strap  the  toes  and 
bandage  the  limb  from  tlie  toes  to  the  knee  firmly,  having  first  applied 
adhesive  plaster  to  the  leg  for  the  purpose  of  extension.  Pad  the  popliteal 
space  with  cotton,  and  surround  the  knee-joint  with  strips  of  adhesive  plaster 
firujly  and  symmetrically  applied.  Continue  the  roller  over  the  knee  and 
np  the  thigh,  applying  pressure  to  the  femoral  artery  by  means  of  a  small 
piece  of  moi-it  sponge  applied  over  its  course  and  held  in  position  by  the 
ascending  bandage  (Say re). 

The  Hemarks. — If  the  anchylosis  ft*  honp^  the  deformity  can  bo  relieved 
by  osteotomy  above  the  condyles,  and,  if  necessary,  below  the  liead  of  the 
tibia  at  the  same  time;  by  excision  of  the  joint;  or  by  the  removal  of  A 
wedge-shaped  piece  of  bone  from  the  joint,  as  described  in  Fig.  459.  The 
plan  advised  by  Barton  can  Ijc  practiced  (Fig.  G73), 
5^ 
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Fig.  673.— Barton's  opera- 
tion. 


For  severance  of  the  anchylosis,  boring  the  joint  and  other  expedients 
have  been  resorted  to.  The  safest  of  all,  however,  is  supra-condyloid  oste- 
otomy (page  444).  In  all  joints,  anchylosis  is  amenable  to  one  or  more  of 
these  procedures. 

In  anchylosis  of  the  knee-joint  of  long  standing,  attended  with  contrac- 
tion of  the  heads  of  the  gastrocnemius  with  or  without  subluxation  of  the 
head  of  the  tibia,  forcible  extension  of  the  leg  fre- 
quently causes  rupture  of  the  attachments  of  the 
muscle  to  the  condyles  of  the  femur,  often  followed 
by  a  degree  of  haemorrhage  that  suggests  rupture 
of  the  popliteal  vessels.  If  the  tendo  Achillis  be 
divided,  or  the  foot  be  forcibly  extended  before 
extension  of  the  leg  is  attempted,  the  resisting  in- 
fluence of  the  gastrocnemius  will  be  reduced  to  a 
minimum.  At  all  events,  the  foot  must  not  be 
flexed  during  the  manipulation  for  reasons  that 
should  be  obvious. 

During  the  act  of  correction  the  opposing  bands 
of  tissue  are  severed  subcutaneously  as  their  re- 
sisting tension  brings  them  to  notice.  And  it 
should  not  be  forgotten  that  the  contiguous  tense  nerve  trunks  and  vessels, 
especially  the  popliteal  in  rectification  of  the  knee,  may  be  mistaken  for  the 
simpler  structures  and  divided.  If  the  anchylosis  be  of  long  standing,  and 
especially  if  associated  with  subluxation,  proper  rectification  of  the  deform- 
ity may  be  impracticable  or  unsafe,  and  even  impossible.  Impracticable, 
because  of  the  pain,  numbness,  and  loss  of  power  following  undue  stretch- 
ing of  the  nerve  trunks ;  unsafe,  on  account  of  the  danger  of  rupture  of  im- 
portant vessels,  and  impossible,  for  the  reason  of  the  pronounced  relative 
changes  of  the  hard  and  soft  structures  of  the  joint.  Therefore  a  proper 
consideration  for  the  safety  of  the  patient  and  the  security  of  the  limb 
may  promptly  demand  the  substitution  of  operation  for  manipulative 
rectification. 

Deformities  caused  by  distortion  of  the  long  bones  can  be  best  corrected 
by  osteotomy  (page  443  et  seq.). 

The  After-treatment. — Place  the  patient  in  bed,  employ  extension  of  the 
limb  with  the  foot  of  the  bed  elevated ;  apply  ice-bags  to  the  knee  and  keep 
the  limb  immovably  confined.  At  the  end  of  five  or  six  days  the  dressings 
are  removed,  and,  after  slight  motion  is  made,  replaced,  the  sponge  being 
omitted. 

The  Results. — Loss  of  life  and  of  limb  from  rupture  of  vessels,  from 
severe  inflammatory  reaction,  and  from  fat  embolism  may  follow  incautious 
or  too  vigorous  attempts  at  rectification,  especially  of  large  joints.  If  marked 
chronic  arthritic  changes  be  present  in  the  joint,  correction  with  complete 
anchylosis  or  perhaps  limited  motion  is  all  that  need  be  expected  from  even 
repeated  attempts  at  cure.  The  attainment  of  perfect  motion  need  not  be 
expected,  and  often  complete  relapse  follows  more  or  less  promptly  the  best- 
directed  efforta  for  relief. 
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Curvature  of  the  Spine* — ''  A  common  method  of  treatment  at  the  preeent 
time  is  the  applicatioii  of  the  plastor-of- Paris  dressing*  The  body  of  the 
patient  19  surrounded  first  by  a  closely  fittiog  koitted  jacket,  between  which 
and  tlie  region  of  the  stomach  is  introduced  a  wedge-shaped  *  dinner  pad,' 
with  tlie  point  downward,  composed  of  a 
folded  towel,  or  several  thicknesses  of  cloth, 
or  cotton  wadding  surrounded  by  cloth. 
All  sensitive  part«  and  projecting  points 
should  be  relieved  from  direct  pressure  by 
gpongio-piline,  cotton,  felt,  or  other  similar 


Fro»  674 — Appamlus  applied. 


Pig,  675.— Body  exteuded. 


material.  The  iliac  spines*  tlie  adjoining  portions  of  the  iliac  crests,  and 
the  mammary  glands  in  the  female  should  also  be  protected  : 

'*  Suitable  space  for  the  hitter  should  be  provided  by  the  introduction  of 
properly  shapetl  pads. 

"Tie  the  shirt  over  the  slioulders  and  fasten  it  between  the  legs.  Then 
the  patient  is  drawTi  up  by  the  extending  apparatus  (Fig.  674),  gently  and 
slowly  until  he  feels  perfectly  comfortable,  and  never  bejjvnd  that  point 
(Fig.  G75),  A  prepared,  saturated  plaster-of- Paris  roller  having  been  gently 
squeezed,  so  that  all  surplus  water  is  removed,  is  now  ajjplied  around  the 
smallest  part  of  the  body,  and  is  carried  round  and  round  the  trunk*  down- 
ward to  the  eresi  of  the  ilium,  and  a  little  beyond  it;  afterward  in  a  spiral 
direction  from  below  upward,  until  the  entire  trunk  from  the  pelvis  to  the 
axilla?  has  been  incased, 

"The  bandage  should  be  placed  smootldy  round  the  body,  and  must  not 
be  drawn  tight;  it  should  be  simply  unrolled  with  one  hand  while  the  other 
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Fio.  676. — Say  re's  jury-most 


follows  aod  brings  it  into  smooth,  close  contact  with  all  iiTegularities  of  the 
trunk. 

"  After  one  or  two  thicknesses  of  bandage  have  been  placed  around  the 
body  in  the  manner  described,  narrow  strips  of 
roughened  or  perforated  tin  can  be  placed  parallel 
with  each  other  on  either  side  of  the  gpine»  or, 
if  the  case  requires  it,  at  intervals  of  two  or  three 
inches  in  sufficient  number  to  surround  the  body. 
Over  tiiese  another  plaster  bandage  is  applied. 
In  a  very  short  time  the  plaster  sets  with  suf- 
ficient firmness,  so  that  the  patient  can  be  remoyed 
from  the  suspending  apparatus,  and  laid  upon 
the  face  or  back  on  a  hair  mattress,  or,  what  is 
preferable,  especially  when  there  is  much  pro- 
jection of  the  spinous  processes  or  sternum,  an 
air  bed.  Before  the  plaster  has  completely  set, 
the  *  dinner  pad'  is  removed,  and  the  plaster 
gently  pressed  in  with  the  hand,  in  front  of 
each  anterior  iliac  spinous  process,  for  the  pur- 
pose of  molding  the  case  over  the  bony  projec- 
tions* 

"While  the  jacket  is  drying  it  is  necessary 
sometimes  to  wet  it  with  a  little  water  and  dust 
it  with  more  filaster.    The  surgeon  uftuo  loaves  some  weak  spoti<  that  need 
strengthen i rig  in  this  nninner. 

*'  If  the  deformity  be  located  in  the  upper  dorsjil  or 
in  the  ecrviea!  rcgioni?,  the  splint  will  he  inadequate  for 
the  purpose,  and  the  *  jurv-tnaHt  '  (Fig.  iui'})  should  he 
incorporated  with  it,  and  then-aftiT  so  attached  to  the 
head  and  regukted  as  to  relieve  the  spine  of  its  burden 
(Fig.  (177).'^ 

The  j)recc(ling  h  a  (h\scriptfon  as  rccor^led  by  Dr, 
Sayrc,  to  whom  the  profession  is  indebted  for  the  prom- 
inence w^hich  has  been  given  this  methoth 

The  Deformities  dependent  upon  Perverse  Muscular 
Action  are,  in  an  optTative  sense,  ri'licvtMl  by  suhcu- 
tancous  division,  called  myotomy  and  tt^notomy;  the 
latter  has  been  alrcaily  considered  (ChaptiT  IV). 

Tf/riicollis  (Wryuivk), — The  operative  treatment  of 
congenital  wryneck  is  directed  to  siibeutaueous  or  open 
division  of  the  sterno-mastoid  musele  and  restraining 
fai^cial  hands.  The  former  metliod  of  procedure  has 
already  been  described  (frngc  33S),  Thp  open  meJhod  is 
practiced  under  strict  antiseptic  precautions,  and  con- 
sists of  dividing  the  sterno-mastoid,  near  its  lower  ex- 
Fio.  67T— Jiirv-mast  ^^t'l^i^^Vi  ^^om  witliout  inward,  while  on  the  stretch, 
appamtus  applied.      Restraining  bands  of  fascia  are  divided  at  the  same 
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time.  After  the  arrest  of  hfpmorrhage  the  incision  is  close^l,  the  deformity 
rectilied,  an<l  the  hear]  held  in  an  overeorreettHJ  position  by  a  plaster-of-Paris 
bandage  or  other  suitable  means  until  cure  ts  eiteeted. 

The  Remarks,— ThQ  open  method  gives  good  results,  but  has  limited  ap- 
plieation.  The  care  needed  to  avoid  injury  of  the  nnderlyinj^  important 
i^truetures  is  apparent.  Other  cervieal  niuseles  preventing  rectiliealion  can 
he  divided,  if  not  too  deeply  located ;  then  their  opposition  can  be  overcome 
by  forcible  restitution  under  an^psthesia* 

SptLwiodic  nri/neck  is  treated  by  resection  of  the  spinal  accessory  nerve 
(page  3111),  and  of  the  poi^terior  divisions  of  the  cervical  nerves  (page  3'^0). 
The  latter  are  divided  in  instances  of  post-eervieal  muscular  spasm  and  after 
failure  from  division  of  the  spinal  accessory. 

The  liemarks. — The  results  from  section  of  the  spinal  accessory  are  quite 
llattering.  Of  twenty-six  eases  thus  treated  hy  Petit,  thirteen  were  a  "per- 
fect success/*  seven  much  improved, 
two  but  slightly  benefited,  three  tem- 
porarily benefited.  This  operation  is 
not  so  highly  regarded  as  formerly. 

Hammer-toe  (Fig.  GTS).— The  de- 
formity is  indicated  with  sutticient 
accuracy  by  the  illustration.  In  the 
majority  of  instances  the  second  toe 
is  affected,  and  when  surmounted 
with  a  painful  corn  is  excetKlingly 
annoying.  Two  or  three  methods  of 
treatment  are  practiced,  depending 
on  the  obstinacy  of  the  case:  1,  For- 
cible reposition  with  the  fingers, 
aided,  if  necessary,  by  a  V-shaped 
division  of  the  shortened  skin,  2. 
Subeutaneous  division  of  the  lateral 
and  glenoid  ligaments,  and  even  the 
flexor  tendons  when  required. 

The  divtsion  is  accomplished  by 
means  of  a  narrow-pointed  strong-backed  knife  (Fig,  308),  the  point  being 
entered  at  the  centerof  the  under  surface  opposite  to  the  first  interphalangeal 
joint  and  carried  upward  beneath  the  skin,  avoiding  the  digital  arteries 
and  nerves  (Fig.  227).  Stiver  the  lateral  and  the  glenoid  ligaments,  and 
divide  the  long  tendon  without  removal  of  the  knife,  if  riH]uired.  Now, 
complete  restoration  can  usually  be  accomplished  with  but  little  effort.  A 
failure  in  the  attempt  is  followed  by  the  employment  of  other  means  in 
turn,  such  as  division  of  the  extensor  tendon,  excision  of  the  head  of  the 
bone,  and  even  of  the  entire  joint.  Amputation  need  not  be  considered 
if  the  foregoing  exjiedients  can  he  carried  into  effect  properly. 

Mallvi-finger  (Fig,  671»)*-^Thig  deformity  results  from  a  blow  upon  the 
end  of  the  finger,  and  is  a  se«juel  of  changes  in  the  joint  and  contiguous 
tissues  due  to  gout.    In  the  former  instance  the  points  of  attachment  m( 


(iTi*,— Uammer-to^. 
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the  extensor  tendon  to  the  phalanx  are  partially  or  completely  torn  asunder, 
or  stretched,  or  thinned  by  separation.  In  the  latter,  stretching  is  the  prin- 
cipal element  of  the  cause  of  the  deformity.  Bepair  can  be  effected  by 
exposure  of  the  extensor  tendon  at  the  dorsum  of  the  distal  phalanx  through 
a  longitudinal  incision  about  three  quarters  of  an  inch  in  length.  The  ten- 
don is  raised,  divided  transversely  at  its  thinnest  portion,  shortened,  and 
the  proximal  end,  advanced  so  as  to  overcome  the  deformity,  is  stitched 
to  the  under  surface  of  the  skin  near  to  the  root  of  the  nail.  The  wound  is 
closed  and  the  finger  confined  until  repair  has  taken  place.  The  end  of  the 
tendon  becomes  fixed  to  the  skin  and  also  to  the  underlying  periosteum ;  if 
moderate  overcorrection  be  secured  at  the  outset  the  final  result  will  be 
correspondingly  improved. 

Snap-finger, — This  expression  refers  to  an  interrupted  extension  of  a 
finger,  often  requiring  aid,  and  attended  with  an  evident  snap  or  jerk  of  the 
finger  when  the  obstruction  is  overcome.  After  passive  motion  fails  to  cure 
this  infirmity,  any  abnormality  associated  with  the  tendons  or  with  their 
synovial  structures  contributing  to  the  trouble,  should  be  approached  and 
treated  through  a  free  incision,  and  under  strict  antisepsis. 


Pig.  679.— Mallet-finger. 


Pio.  680.— Supernumerary  digits. 


Deformities  due  to  Fusion  of  the  parts  and  supernumerary  attachments, 
like  webbed  fingers  and  toes,  and  supernumerary  digits,  although  not  com- 
mon, are  nevertheless  entitled  to  consideration. 

Polydactylism  (Supernumerary  Finger). — One  meets  occasionally  with  a 
case  bearing  an  extra  finger,  usually  located  at  the  radial  side  of  the  thumb 
or  the  ulnar  side  of  the  little  finger  (Fig.  680).  Bone  is  usually,  although 
not  necessarily,  present  in  these  abnormalities.  They  should  be  removed 
early,  and  with  strict  antisepsis,  because  not  infrequently  the  synovial  cav- 
ities of  the  normal  are  intimately  associated  with  those  of  the  attached  ex- 
tremities of  the  abnormal  digit:.    Supernumerary  toes  are  similarly  treated. 

Syndactylism  (Webbed  Fingers). — The  operative  treatment  for  the  relief 
of  this  deformity  will  depend  very  much  indeed  on  the  extent  as  well  as  the 
thickness  of  the  attacthments ;  whether  the  connections  be  limited  to  the 
soft  parts  alone,  or  the  bones  be  fused.  Digits  that  are  united  by  their 
extremities  only  can  be  separated  easily  by  the  division  of  the  tissues  which 
connect  them.    If  they  be  united  the  entire  length,  even  then  an  incision  in 
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the  median  line  of  their  uttauluiK^nls,  flown  to  the  line  of  the  normal  web, 
may  be  sutReient  to  f^ffuct  a  cure,  if  the  lissuts  connecting  them  be  not  too 
tliick;  if  such  be  the  case,  great  difficulty  is  often  experienced  in  healing 
the  divided  surfaces?,  owing  to  the  tentleney  to  retinton  at  tlie  point  of  junc- 
tion. To  obivtite  this,  vurious  expedient's  have  been  recommended,  one  of 
which  (Kudtlorffer)  is  to  introduce  a  rubber  seton  at  the  base  of  the  mnU 
format  ion  on  a  line  with  the  normal  web  of  the  hand,  and  allow  it  to  remain 
until  the  opening  becomes  penminent  (Fig.  (^Sl},  when  the  remaining 
portion  is  divided  and  the  borders  united  by  sutures.  The  employment  of 
a  lead,  silver,  or  gold  button  has  been  practiced  with  a  similar  outcome. 
Another  plan  (Dee)  h  to  make  a  short  triungular  flap  of  the  entire  thickness 
of  the  web  at  its  posterior  portion,  the  base  correspond in^j  in  sliape  and  size 
to  the  space  between  the  knuckles,  and  the  apex  directed  to  the  free  edge  of 
the  abnormal  attaeliment.  The  flap  is  raised  and  turned  aside,  the  fingers 
kept  widely  separated,  until  the  cicatrization  of  the  flap  is  followed  by 


Fia.  681— Webbed  fingers. 


Fia.  682.— Norton's  operation* 


retrnetion  and  formation  of  a  new  commissure.  The  remaining  portion 
of  the  web  is  then  divided  and  the  borders  of  the  wound  are  closed  by 
sutures  as  in  other  instances.  This  method  is  well  suited  for  the  treatment 
of  wide-webbcij  easi'S. 

Norton  suggested  tlie  making  of  two  well-nourisbed  flaps  at  tlie  base  of 
the  pbalanges — one  on  ihv  piilmar  and  one  on  the  dorsal  aspect — followed 
by  severance  of  the  webbed  tissue  between  them  up  to  the  imae  of  the  flaps 
(Fig.  (i82).  The  flaps  are  then  united  witb  each  other  by  fim.^  sutures,  and 
Uie  fingers  are  kept  well  apart  during  bealing. 

Another  very  effectujil  and  ingenious  method,  devised  by  Diday  (Fig, 
683),  is  thus  described  by  iL  Nelaton :  *^  A  longitudinal  incision  is  made  in 
the  center  of  the  phnlanx  of  one  finger  on  the  dorsal  aspect  for  the  jwsterior 
flap  (a  h):  on  tbe  fifilmar  nspect  of  the  other  for  the  dorsal  flap  (c  d)\ 
the  length  of  tlie  incision  will  correspond  witli  the  depth  of  the  web.  From 
either  extremity  of  Ihe  longitudinal  incision,  a  small  transverse  one  is  to  be 
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made  toward  the  phalanx  of  the  connected  finger  (Fig,  fiS3),  The  lower 
transverse  incision  will  correi=pond  to  the  free  edges  of  the  weh ;  the  upper 
one  will  ero,ss  the  flap  hetwet'n  the  fingers.  Kneh  tlap  h  now  to  lie  dieseeted 
hack  toward  the  contiguous  fingers.     In  doing  this  the  two  folds  of  the 
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Flo.  683. — Diday's  operation. 

weh  will  be  fiepa rated  from  each  other,  onp  entering  into  tlie  fonniition  of 
the  posterior  tlap,  the  other  into  the  formation  of  the  anterior.  Each  ilap 
will  now  be  found  to  he  attaehed  by  one  edge  only,  and  is  to  be  wrajiped 
around  the  denuded  surfjiee  of  the  iioger  to  which  it  is  attaebed  (r).  The 
flaps  are  to  be  adjusted  by  strips  of  adhesive  jjlaster  and  by  sutuivB.'" 

Amtandale  says:  *' The  principal  objection  to  this  ingenious  operation 
appears  to  nic  to  be  that  it  neeesdtates  cutting  into  the  palmar  and  dorsal 
aspects  of  the  fingers  in  order  to  get  a  Hap  to  cover  their  sidcs^''  If  the  weh 
or  fold  of  the  skin  be  loose,  he  deems  it  preferable  *^  to  make  the  longitudinal 


Fig.  684, — AgBew*s  operation. 


Fig*  685.— Zellers  opertition. 


incision  along  the  sides  of  each  finger  instead  of  along  the  center  of  the 
dorsiil  and  palmar  aspects."  Didav's  metlmd  is  objected  to  also  on  the 
ground  that  the  web  may  be  too  thin  to  admit  of  splitting  without  danger 
of  sloughing,  and  that,  in  spite  of  every  care,  the  granulating  process  may 
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involve  the  cleft  and  cause  renewal  of  the  deformity ;  also  that  flexion  and 
extcni(?ion  of  the  fingers  may  be  crippled  if  the  flaps  l>e  ill-fitting.  If  Didar's 
operation  be  perfonned,  care  must  be  taken  in  uniting  the  flaps  or  slough- 
ing will  ensue, 

Agnew'n  Method  (Fig.  <>84).^Raisc'  from  the  dorsal  surface  of  the  base  of 
the  web  a  triangnlar-shaped  flap,  with  the  apex  forward,  comprising  half 
the  thickness  of  the  web;  divide  the  remaining  portion  of  the  web  longi- 
tudinally; carry  the  llap  through  the  cleft  at  the  base  of  the  fingers;  stitch 
its  apex  and  its  borders  to  the  wound  of  the  palm  and  the  sides  of  the 
fingers  respectively;  separate  and  immobilize  the  fingers  while  healing 
takes  place. 

Zelhr's  Method  (Fig,  685), — Make  two  incisions  on  the  dorsal  aspect  of 
the  web  and  fingers,  beginning  respective W  at  the  me tacarpo* phalangeal 
joints  (a  b)  and  ending  at  a  common  point  in  the  middle  of  the  web  (c), 
opposite  the  j^econd  (surgical)  interphalangeal  joints;  reflect  the  triangular 
flap  thus  formed  and  divide  the  remainder  of  the  web  (c  d) ;  separate  the 
fingers  widely  and  carry  the  flap  (e)  Wtween  them,  and  join  it  with  the 
borders  of  the  cleft  and  the  wound  of  the  palm.  Keep  the  raw  surfaces 
widely  separated  during  healing. 

Fowler  advocates  an  original  proposition  (Fig.  686)  for  the  relief  of 
severe  and  intractable  cases  in  the  following  words:  *'  Dissect  up  two  nar- 
row flaps  from  the  back  of  the  liand  (b'^  P)  and  pass  them  through  a  button- 
holelike slot  previously  made  in  the  line  of  the  natural  web  {a^  a^),  and 
well  up  between  the  heads  of  the  metacarpal  bones.     If  for  a  single  web, 


Pio.  68€, — F«»wler's  (»t>tTiilion.    Formation 
of  flaps  anii  outtonht^leu. 


Fio.  68Z— Fowkr*s  oiieratfon.    Flapi 
pitsseU  through  buttonholes. 


*  place  the  flaps  with  the  skin  surfaces  facing  each  other,  rotate  each  flap 
slightly/  and  pass  them  through  the  buttonhole  so  as  to  project  a  quarter  of 
an  inch  or  mure  on  the  palmar  surface.  The  extremity  is  pinned  to  the 
palm  as  no  sutun'S  are  ueHled.  At  th**  end  of  a  week  divide  the  web,  and 
a  'healthy  integumentary  tissue'  will  be  found  to  occupy  the  cleft.  If  a 
double  web  be  present,  each  flap  can  Ik?  thrust  through  the  slit  correspond- 
ing to  it.     The  wound  on  the  dorsum  (Fig.  687)  is  closed  at  once  and 
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dressud;  the  bases  of  the  flaps  are  divided  when  the  web  is  severed.    The 
wound  is  treated  aseptieany  throiighoiat.'' 

The  Remarks. — When  the  Joints  of  Ihe  digits  are  fused,  it  \^  not  wise,  as 
a  rule,  to  attempt  ttieir  separation,  sinee,  though  it  may  l)e  aecomplished, 
the  digits  when  separated  may  have  tlieir  function  greatly  impaired;  how- 
ever, this  course  of  action  is  not  so  objectionable  since 
the  advent  of  asepsis.  If  a  supernumerary  digit  pos- 
sesses an  independent  articutatioUj  it  can  be  removed 
without  any  great  danger  to  its  associate. 

Ingrown  Toe  Nail. — Ingrown  toe  nail  is  quite  a  com- 
mon nlllit  tion,  to  the  relief  of  which  various  palliative 
measures  have  been  directed  (Fig.  (j88).  As  a  rule, 
however,  they  have  been  found  inadequate  to  effect 
a  cure.  Tliis  condition  is  induced  largely  by  improp- 
erly fitting  boots  and  shoes,  altliough  in  some  persons 
there  exist  additional  causes.  Going  barefooted  will  in 
a  majority  of  cases  effect  a  cure,  but,  since  this  is  rarely 
practicable,  operative  measures  are  often  necessary. 

The  Operation, — ^When  the  allliction  is  fully  estab- 
lished, administer  an  anesthetic,  and  with  a  sharp- 
pointed  scalpel  divide  the  nail  at  the  side  its  entire 
length  on  a  line  parallel  with  its  ingrown  border  (+'), 
which  latter  can  then  be  quickly  and  easily  removed  by 
a  thin-bladed  forceps  or  a  narrow  spatula  passed  beneatli 
it.  If  the  other  border  he  affected,  it,  too,  should  be 
removed  in  a  similar  manner.  Cauterize  the  exposed  matrix  hack  to  the 
limit  of  the  root,  and  apply  a  hot  aseptic  anodyne  poultice  at  once.  The 
patient  must  keep  quiet  until  the  tenderness  has  in  a  measure  subsided.  In 
no  instance  ought  the  entire  nail  to  be  removed  unless  it  be  diseased. 

The  method  Just  described  is  somewhat  old-fashioned,  ami  although 
satisfactory  as  far  as  final  relief  is  concerned,  still  the  cure  is  protracted, 
and  the  final  outcome  less  gratifying  than  with  the  modern  and  more  sci- 
entific methods  of  procedure. 

Angrr's  MefhotL — Inject  into  the  diseased  site  twenty 

or  thirty  drops  of  a  two-per-cent  solution  of  cocaine, 

having  previously  encircled  the  toe  with  rubber  tubing 

to  limit  ihe  action  of  the  cocaine  and  control  hiemor- 

rhage.     Beginning  above  the  upper  limit  of  the  nuitrix 

Pig     6B9^^rans-  (^o^f*^<^  line),  split  the  nail  longitudinally,  close  to  the 

verse sf»r!iniKshow-  diseased  margin  (+)  ^th  a  sharp  knife;  remove  the 

ing  a  h  c  d  iisf^ue  frat/ixieut  of  nail  with  forceps;  dissect  awav  the  diseased 

«'.  Wedge -.shaped  parts  (*4 ),  including  the  exposed  matrix  (r\g.  Ci88),eveu 

removal.    C.  Cot-  gcraping  the  periosteum  from  the  bone  at  that  situation 

(Dowd);  bring  the  borders  of  the  wound  together  (Fig. 

r>90)  with  horsehair;  dress  antiseptieally,  and  keep  the  limb  quiet  for  two 

or  three  days.     Or  the  tliseased  soft  parts  can  be  removed  with  a  knife, 

transfixing  vertically  at  the  posterior  limit  of  the  exposed  matrix  all  of  the 
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tiiig's  n[>ftmlion. 
4-^  Karlier  method. 
Dotted  line,  tJio 
limits  of  matrix. 
H- .  Tissii  es  re  in  o  ved 
in  Anger's  opera- 
tion. 
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Pig.  690.— Anger's 
operation  com- 
pleted. 


tisfiuos,  followed  by  their  complete  anterior  divitiion  along  the  side  of  the 
phalanx.  The  diseased  portion  of  the  flap  thus  formed  and  the  exposed 
matrix  (a  h  c  d)  are  carefully  dissected  away  aud  the 
wound  closed  and  treated  as  before. 

The  liemarks. — The  chief  aim  of  this  method  is  tlie 
complete  removal  of  the  matrix,  to  obviate  the  disfigure- 
ment and  annoyance  that  might  follow  the  develof)ment 
of  homy  growths.  The  removal  of  a  thin  portion  of  the 
underlying  bone  is  sometimes  practiced  to  insure  success 
in  this  regard.* 

The  Ncsults. — T)owd  reports  twenty-three  cases  that 
were  under  his  observation  for  periods  of  twelve  days  to 
twelve  months,  and  in  all  but  one  the  result  was  entirely 
satisfactory.  Dr.  Dowd's  subsequent  experience  equals 
in  number  and  conforms  in  results  to  the  preceding,  so 
far  as  he  can  now  determine. 

Coiling  sliced  off  together  the  healthy  and  affected 
tissues  down  to  the  margin  of  the  nail,  and  allowed  the 
wound  to  heal  by  granulation  (Fig.  688,  c). 

Cases  in  which  the  anterior  ])ortion  of  the  nail  only  is  at  fault  can  l)e 
treated  by  the  removal  of  a  wedge-shaped  piece  (Fig.  (389,  w)  of  the  soft 
parts  from  the  side  of  the  toe  and  the  closure  of  the  wound  with  sutures, 
thus  drawing  the  inflamed  tissue  away  from  the  border  of  the  nail.  In  this 
method  special  care  must  be  taken  to  avoid  inflection  of  the  fresh  wound. 

Bunion. — A  bunion  is  accompanied  in  a  large  i)roportion  of  cases  by 
malposition  of  the  great  toe  (Fig.  fiDl),  and  increase  in  the  size  of  the 
normal  bursa,  or  the  develoi)ment  of  an  adventitious 
one.  The  simpler  operative  means  for  relief  consist 
either  in  the  excision  of  the  bursa  or  its  subcu- 
taneous division  with  a  narrow  tenotome.  If  these 
means  fail,  a  suflicient  amount  of  bone  should  be 
excised  to  allow  the  return  of  the  toe  to  its  normal 
position.  The  operation  described  on  page  408  can 
be  performed  in  such  cases,  after  which  the  toe  is 
confined  in  place  until  rc^covery  is  established. 

The  Rnnarl'ii. — Since  free  communication  be- 
tween the  bursa  and  the  joint  cavity  is  often  pres- 
ent, the  former  should  be  invaded  only  wuth  strict 
antiseptic  ])recautions.  It  is  sometimes  necessary 
to  sever  the  attachments  of  the  bone  at  the  fibular  side  of  the  second  (surgi- 
cal) phalanx  before  proper  rectification  can  be  satisfactorily  maintained,  even 
after  quite  free  excision. 


Fia.  Gin.— Bunion  with 
hallux  valgus. 


*  If  bleeding  hain»en,  Ilorsley's  wax  maybe  applied.  Ilorsley's  wax  is  eoni  posed  of 
seven  parts  of  bec*s  wax  and  one  each  of  sweet  oil  and  salicylic  acid.  It  should  be  kept 
in  a  wide-mouthed  jar  under  a  solution  of  carbolic  acid.  It  is  pinched  off  and  kneaded 
for  use  when  required. 
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PLASTIC  SURGERY. 

Plastic  surgery  relates  to  the  means  adopted  to  overcome  or  alleviate 
the  deformities  of  aspect  and  function  resulting  from  congenital  defects, 
disease,  or  accident,  by  the  utilization  ol  living  tissue. 

Inasmuch  as  the  saccessful  issue  of  these  operations  depends  far  more  on 
the  careful  attention  to  the  details  and  small  matters  connected  with  them 
than  anything  else,  it  is  well  for  the  oj>erator  to  understand  at  once  that 
there  is  no  precaution  so  trilling  as  to  he  treated  with  indifference. 

The  Preparation  of  the  Patient.— The  patient  ought  to  be  in  a  vigorous 
physical  coudilioo,  t!ie  appetite  and  functions  normal,  and  the  surround- 
ings of  such  a  character  as  to  combine  quietude  of  mind  with  close  and 
gentle  attention.  Ko  association  can  be  allowed  with  putrefactive  processeSi 
or  diseases  known  to  engender  changes  derogatory  to  union  and  repair. 
Prior  to  the  operation,  the  part  should  be  purified  by  well-recognized  aseptic 
m  east  ires* 

The  Size  of  the  Flap- — The  shape  and  size  of  the  flap  must  be  ascertained 
by  careful  meiusurcnient.  A  pattern  of  the  deformity  to  he  repaired  is  care- 
fully cut  out  and  used  to  outline  the  flap  employed  in  tilling  the  gap. 
The  contraction  of  the  normal  tissues,  when  loosened  from  their  underlying 
attach menti?,  may  be  sufficient  to  require  undue  force  to  secure  proper  coap- 
tation of  the  divided  borders.  Therefore,  rejjarative  flaps  should  always  he 
made  large  enough  to  admit  of  at  least  four  lines  of  shrinkage  for  each  inch 
in  width  of  their  surface. 

The  flap  should  be  formed  of  sound,  healthy  skin*  and  under  no  con- 
sideration should  cicatricial  tissue  of  a  pale,  glossy  surface  be  employed, 
for  when  its  subcutaneous  connections  are  severed,  it  is  almost  certain  to 
slough,  especially  when  the  result  of  a  burn.  The  relation  which  cicatricial 
tissue  bears  to  a  fiap  is  all-important  If  it  exists  at  the  base,  sloughing  is 
quite  likely  to  occur.  Cicatricial  tissue  at  the  border  of  a  flap  is  quite  cer- 
tain to  die,  and  its  presence  there  must  not  be  estimated  in  computing  the 
area  of  the  new  flap.  When  the  flap  is  to  be  joined  on  three  sides  with 
cicatricial  formation,  the  base  must  be  made  large,  be  highly  vascular,  and 
but  little  twisted,  as  the  vascular  supply  at  the  siiles  will  be  very  little 
added  to  by  tbe  new  association.  The  thickness  of  the  flap  should  be  suffi- 
cient to  include  all  the  vessels  that  normally  afford  it  nourishment  The 
long  aiis  of  the  flap  should  correspond  to  the  course  of  its  vascular  supply, 
88  &tiy 
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and  the  base  iniTst  be  located  as  nparly  as  possible  to  tbese  vessels.  Hfemor- 
rhage  niut^t  be  clioeked  before  the  flaps  are  united,  since  an  intervening  tbin 
clot  of  l)loud  may  prevent  iinioii.  The  direction  of  the  flap  should  be  such 
that  it  ean  be  properly  plac*cd  with  the  least  twisting  of  the 
pediele.  Tlie  (2i\gr6  of  Haps  may  be  beveled  ;  this  increases  the 
width  of  the  opposed  surfaces,  and,  when  combined  with  under- 
cutting of  the  borders,  inereases  the  chances  of  union.  Silk- 
worm gut  and  horsehair  make  efficient  sutures,  and  should  not 
Fin.  692.— Pa-  \w  drawn  tightly.  Carbolized  cotton  yarn  (Buck),  in  connec- 
perpro  ec  uu.  |.-^^j^  with  the  plastic  pins,  offers  a  soft  and  otherwise*  admira- 
ble retaining  agent  when  frequtmtly  changed.  To  avoid  any  danger  of 
ulceration  at  the  pressure  paints  small  squares  of  aseptic  carbolized  unglazed 
bibulons  paper,  of  a  cliamcfer  of  half  an  inch  or  so  (Fig.  Gl*2),  with  a  small 
hole  through  the  center  of  each,  may  be  used  beneath  the  knots  (Fig*  G03). 


Fio.   6an.— Inslrnirieiits  employe  J  in  pkstic!  siirg^'ry. 
a.  Small  !K*»hH.*l  and  Iji^tuiiry.    i.  Thumb  forceps,     e.  Thiersch's  forcc^is,     d.  Mouse- 
tooth  forvt'ps.     e.  CtirviMl  sluirp-pointfd  siisjiors,     jf.   Curved  and  sLrtiight  blutit- 
poitilcd  s<jisi4f>ps,    ff,  Fort*i[>rf's.siire.     A.  Tt-nnoula.     *\  BUck  pins.    A*.  A  McBuriiej 
tnurlian  hook,    I,  Tiip«  meitisuru.    m.  Iliwor  t>r  cutting  i^kia  gnifts. 
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If  small  black  pins  (i)  be  inserted  to  indicate  tbe  extent  of  the  flaps, 
tbe  incisions  will  be  formed  more  accurately  than  if  they  be  measured  by  the 
aid  of  the  eye  alone.  Flaps  can  be  applied  at  once  to  tbe  gajj  ur  allowed  to 
remain  in  situ,  surrounded  with  proper  dressing,  until  the  vitality  ig  tested 
by  the  capacity  of  the  base  to  properly  nourish  them.  Migratory  jlnj}^  are 
sometimes  necessary  to  meet  the  demands  of  scanty  contiguons  integumen- 
tary supply.  A  migratory  flap  is  one  transferred  to  a  prepared  site  located 
nearer  to  the  final  one  than  is  the  seat  of  removal.  As  soon  as  the  flap  is 
properly  iniited  at  this  place,  the  position  is  again  changed  to  another  still 
nearer  the  site  of  final  lodgment,  and  maintained  either  through  the  preser- 
vation of  the  primary  pedicle  or  the  formation  of  a  new  one,  depending  on 
the  requirements  of  the  case. 

The  Methods  of  Transfer.— The  methods  of  transfer  may  be  classified  into 
six  general  forms,  with  their  subdivisions:  1.  Sliding  in  a  direct  line.  2, 
Sliding  in  a  curved  line.  3.  Jumping.  4.  Inversion,  or  eversiom  5.  The 
Taliacotian.     6,  (r rafting. 

Sliding  in  a  Direct  Line. — Four  varieties  characterize  this  method  of 
transfer.  The  jitsi  and  simplest  variety  consists  in  uniting  the  lips  of  an 
ordinary  incision  nimle  for  the  purpose  of  repair  of  adventitious  openings 
in  the  skin,  and  of  tbe  simplest  forms  of  harelip,  and  is  sometimes  called 
"simple  approximation  of  divided  surfaces/' 

The  second  variety  is  called  **  undercutting/'  and  consists  in  cutting 
under  the  edges  of  an  incision  at  each  side  before  drawing  them  together. 
This  method  is  employed  in  the  adjustment  of  the  borders  when  undue 
traction  attends  their  union. 

The  third  variety  consists  in  sliding  in  a  direct  line  by  aid  of  parallel 
incisions  made  at  both  sides  of  the  primary  one,  which  is  finally  closed.   The 


mtHn 


T 


Fig.  694.— a.  The  defect,  parallel 
incision,  k  Ck«ure,  sliding 
in  direct  line. 


Fui.  695, — Transverse 
liberating  ineision. 


Fig.  C06.— Opening 
closed. 


outside  incisions  are  allowed  to  beal  by  granulation 
ting  at  the  primary  incision  lessens  the  tendency  to 
allel  ones. 

In  (he  fourih  variety  the  liberating  incisions 
— that  is,  at  right  angles  to  the  extxemities  of  the 
axis  of  it,  and  undercutting  is  employed  freely  (Fig. 
of  this  opening  (Fig.  6tHi).  The  uppermost  curve  is 
ermost  is  lihcrtited  by  a  combination  of  underciittin 
transverse  incisions.     The  defect  a  h  c  d  k  repaired 


(Fig.  n04),  Fndercut- 
scparation  of  tbe  par- 
arc  mndc  transversely 
defect,  or  in  the  long 
fl9r>)  to  permit  closure 
nndiTcut.  aud  the  low- 
g  and  sliding  aided  by 
by  making  incisions  at 
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either  end  of  the  defect  in  tho  line  of  its  long  axis,  and  raising  and  hring- 
ing  together  ni  a  b  and  c  d  the  tiaps  p  a  c  f  and  e'  b  d  f\  After  further 
sewing  the  wound  tippears  as  in  the  illustration.    The  einploymeiit  of  two 
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Fio.  097.— Repair  by  incisions  in  tho  long  axis  of  the  defect. 


flaps  for  a  definite  ]>yrpose  lessens  correspondingly  the  deuiands  that  would 
he  made  on  a  single  flap  for  a  similar  intent 

Sliding  in  a  Curved  Line. — Slidin^^  in  a  enrved  line  ean  he  done  with 
flaps  having  either  enrved  or  angular  horders.     In  tlie  former  instance,  the 
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Fio.  e9«3.— Dieff«iiihiiMh*s   bilaterahfiap 
meihod. 


Fio»  691^— IM^  frrnl«fi*}i*s  bilateml-flap  1 
metliod,  defect  closed. 


space  from  which  the  flap  is  taken  is  filled  hy  undercutting  and  drawing 
together  the  horders.  In  the  latter,  the  space  is  usually  allowed  to  close 
hy  granulation.  This  method  of  repair  is  directed  especially  to  tlie  elosure 
of  triangular,  quadrilateral,  and  elliptical  openings  in  the  integument.    The 


Fro.  TOO.— Dioffenbiich's  unilateral-  Fio.  70L— Burow's  method. 

flap  method, 

triangular  openings  are  readily  closed  hy  Dieltenhaeh's*  Burow*s.  or  Jaesche'a 
method,  Dieffettharh  practiced  two  methorls  of  closure,  one  a  hilateral 
(Figs.  (i98  and  <199).  find  the  other  a  unilateral  (Fig.  700)  mcision  and 
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sliding  method,  in  both  of  which  the  resulting  triangular  spaces  were 
allowed  to  heal  by  granulation.  The  technique  of  these  methods  is  plain 
enough  without  special  comment.  The  flap  a  b  c  d  is  dissected  from  the 
sides  e  d  and  b  c,  slid  across  and  united  with  the  side  a  c,  leaving  the 
triangular  space  b  e  d  to  heal  by  granulation. 

Burow's  method  of  closure  of  a  large  triangular  opening  is  ingenious 
(Fig.  701).  It  consists  in  making  lateral  incisions  d  a  and  b  d',  each  equal 
in  length  to  at  least  two  thirds  of  the  width  of  the  portion  of  the  triangle  to 
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FiQ.  702.— Bu row's  method, 
flaps  united. 


Fig.  703.— Jaesche-Dieflfen- 
bach  method. 


FiQ.  704.  — Litten- 
neur's  method. 


which  they  correspond.  The  flaps  d  a  c  and  c  b  d'  are  dissected  up  freely 
and  united  with  each  other  {aciob  c).  This  union  causes  great  relaxation 
of  tissue  at  either  side  {a  d  e  and  b  e'  d'),  which  tissue  is  removed  and  the 
borders  properly  joined  with  sutures  forming  the  outlines  of  Fig.  702. 

Jaesche-Dieffenbach  Method  (Fig.  703). — The  figure  of  this  method 
explains  fully  the  manner  of  its  application.  If  the  incision  b  d  (Jaesche) 
be  carried  downward  and  to  the  right  6  e,  parallel  with  the  border  b  c  (Dief- 
fenbach),  thereby  forming  flap  c  b  d  e,  and  the  flap  be  dissected  up  and  slid 
to  join  ab  c,  the  gap  will  be  readily  closed. 

Littenneur's  method  of  closure  of  quadrilateral  spaces  by  the  curved 
sliding  process  is  as  follows  (Fig.  704)  :  The  flap  b  e  f  g  is  raised  and  slid 
so  that  the  borders  e  f  and  a  d  are  united  with  each  other. 
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705. — BrUns's  method. 


1 1  n  1 1 

Fig.  706. — BrQns's  method,  flaps  united 

Bruns's  method  of  closure  with  two  lateral  flaps  is  more  complex  (Fig. 
705).  In  this  the  flaps  a  e  f  g  and  dh  i  k  are  raised,  carried  downward,  and 
caused  to  fill  the  gap  a  b  c  d  hy  uniting  the  borders  h  i  and  e  f  with  each 
other  (Fig.  70G). 

Elliptical  openings  of  large  size  can  be  closed  by  either  of  the  following 
plans  of  procedure  (Figs.  707  and  708).  In  the  former  the  flaps  a  c  d  e 
and  b  c  d  f  SLve  raised,  displaced  upward,  and  united  so  as  to  close  the  open- 
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ing.  In  the  laller  (Weber's  method)  the  flap  a  r  d  is  raised  and  carried 
upwarrl  sn  that  the  point  r  ran  he  united  with  the  angle  h.  The  second  flap 
is  utilized  to  close  the  reinaiuing  spaee  (Fig.  708). 
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Pio,  707.— A  method  of  closing  elliptical 
opening. 


Fio.    708.— Weljer's  methf>d  of  closing 
olliptical  ofiejimg. 


Junapiag. — Jumping,  as  the  nnme  implies,  consists  in  "  jumping  a  flap 
connected  l>y  a  pedicle  ovtT  iutervt^niug  un detached  tis?tiue.«."  It  ean  be 
done  with  or  without  the  pedich^  being  twisted  (Vi^.  7 Oil). 


Jumping,  pcdiclo  not  iwistecl. 

If  the  iiaj»  he  not  moved  more  than  a  quarter  of  a  circle,  twisting  of  the 
{itnliele  is  not  nt»ce6sary>  Undercutting  is  employed  in  this  operation  when 
needed  to  adjui^t  the  parts  projKTly, 

In  Fig.  1<>i>  the  opening  a  b  c  is  closed  by  n  flap  jumped  a  quarter  of  a 
circle  and  united.     When  the  flap  is  iiioved  more  than  a  c|uarter  of  a  circle 

the  pedicle  will  he  twisted,  and  the  degree  of  twist- 
ing will  depend  on  the  distance  the  flap  is  moved. 
Fig.  710  ilhijitratcs  a  twisted  pedicle  improperly 
employed  in  the  repair  of  the  lower  lip. 

If  the  pedicle  he  too  inucli  twisted,  the  cir- 
culation of  the  flap  will  be  impeded,  and  slough- 
ing will  ensue. 

Inversion  and  Eversion,— These  methods  re- 
late to  the  eniployment  of  integument  in  the 
repair  of  mucoiiB  membrane,  or  rife  versa. 
Tubular  formations  may  he  constructed  hj 
either  of  these  methods,  as  in  the  formation 
of  new  canals,  like  the  urethra,  vagina,  and  the 
closure  f>f  nn  rxtrnvertrd  hladdcr. 

The  Tagliacotian  Operation.— The  tagliaeothin  o[K'ration  is  familiarly 
known  ag  the  dij^seetion  of  a  flap  from  another  and  distant  portion  of  the 


Fio.  710.— Jumpinif.  pedicle 
much  twisted. 
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nf  a  thick  skin  flap  to  the 
Tlie  ar^snred  siicct'ss  of  the 


body,  and  after  granulation  its  final  application  to  tin-  part  to  bo  repaired, 
as  mav  he  done  in  the  operation  for  the  constnu  tiori  of  a  new  nose  (Fig. 

Grafting,— Gnif ting  by  the  entire  removal 
locality  to  he  repaired  h  no  longer  practiced, 
newer  methods  has  supphmted  almost  entirely 
all  attempts  with  this,  the  older  one.  How- 
ever, severed  portions  of  the  nose,  car,  and 
tips  of  the  fingers  are  Bometimes  rescued, 
when  not  inftx'ted  or  Imdly  bniis€Hl,  by  im- 
niediiite  restoration  to  tlieir  former  sites.  In 
such  instances  the  fragments  should  be  care- 
fully sewed  in  place  with  tine  sutures,  and 
dressed  so  as  to  keep  them  warm  and  with  a 
minimum  impairment  of  the  circulation.  A 
skin  flap  having  only  a  pedicle  of  subcutane- 
ous tissue  is  sufficiently  well  nourished  for 
plastic  repair  of  mucous  memlirane  when 
turned  into  the  defect  without  twisting.  The 
mucmjs  membranes  of  the  urethra,  cheek,  etc., 
can  often  lie  repaired  l)y  the  transplantation 
of  this  meudtrane  from  man  and  animals. 
The  loss  of  bone  tissue  is  occasionally  reme- 
died by  the  transplantation  of  large  pieces 
with  nnd  without  their  periosteum,  and  fre- 
quently by  small  ones  taken  from  near  the 

joints  of  the  young,  whose  hone  growth  is  active,  and  from  elsewhere,  and 
employed  suceessfullj  with  (page  450)  and  without  (page  235)  deealcific^a- 
tion.  Pieces  of  ivory,  sponge,  and  oven  bone  ash  have  been  utilized  as  a 
framework  in  the  efforts  at  repair  by  the  development  of  new  bone.  As  the 
result  of  these  various  efforts,  curious  and  highly  important  ends  have  been 
accomplished  which  justify  the  efforts  and  empliasize  the  wisdom  of  a 
continuance,  and  the  belief  that  important  practical  benefits  may  arise  from 
the  labor. 

Skin-grafting  is  practiced  for  the  purpose  of  causing  the  healing  of  fresh 
and  granulating  surfaces  of  larger  or  smaller  size.  It  is  essential  to  success 
that  the  granulations  be  healthy  and  that  aseptic  care  be  exercised  in  the 
performance  of  the  grafting.  Three  methods  of  procedure  are  now  well 
recognized :  one,  the  oldest,  Reverdm's  method,  the  others  and  the  more 
modern,  Thiersch's  and  Krause's  methods. 

Reverdin^s  method  is  performed  by  frst  making  small  punctures  in 
healthy  granulating  surface  with  the  sharp  end  of  a  common  pocket  probe, 
half  an  inch  or  so  apart ;  and,  second^  by  placing  over  the  open  mouths  of 
these  shallow  punctures  small  pieces  of  integument,  a  line  or  two  square, 
with  the  fresh  surface  downward.  They  are  then  pushed  into  the  openings 
of  the  punctures  by  the  same  probe,  io  such  a  manner  as  to  cause  a  close 
contact  between  the  raw  surfaces  of  the  small '*  grafts '*  and  those  of  the 


711.— Ttalian  method. 
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punctures  in  tho  granulating  :?urfaee.  Small  pieces  of  sterilizrd  lint  are 
placed  over  eacii  graft,  iinti  eunilncd  in  jiosition  bv  narrow  strips  of  adhesive 
plaster.  The  part  should  be  carefully  redressed  at  the  end  of  three  or  four 
da  vs.  At  thi^^  time  small  tloceulent  appearing  spots  will  be  noticed  corre* 
sponding  to  the  si*at  of  the  grafts,  if  it  have  bwn  sneceBsfuUy  placed.  The 
bits  of  skin  employed  are  taken  from  the  healthy  surface  of  the  donor  by 
means  of  a  fine  thumb  forceps  and  small  curved  scissors  and  include  the  rete 
ilalpighii. 

Thiersch's  Method. — In  Thiersch's  method  the  raw  surfaces  of  strips  of 
the  epiilermal  layer  of  the  iDtcgument  are  placed  in  contact  with  the  shaven 
or  curetted  base  of  an  ulcer,  and  with  fresh  surfaces  of  receut  wounds,  A 
sfiarp  razor,  saline  solution,  rubber  tit^sne  strips, aseptic  gauze,  aseptic  cotton, 
and  gauze  bandages  are  rtnpiired  for  the  operation.  Neither  antiseptic  solu- 
tions nor  gauze  should  he  brought  in  contact  with  the  grafts,  as  the  contact 
will  impair  their  vitality.  The  tension  hooks  of  McBunu'V  (Fig,  61)3,  h)  are 
handy  and  serviceable,  althongh  not  essential,  as  the  skin  of  the  thigh  or 
arm — from  which  grafts  are  usually  taken — can  be  made  sufficiently  tense 
for  the  purpose  by  opposing  manual  traction  of  the  operator  and  the  as- 
sistant (Fig.  713),    Schiciclt's  Xo.  3  (page  39)  renders  removal  painless* 

The  Opvralion. — Make  tense  the  skin  at  the  outer  surface  of  the  thigh 
or  arm  (Fig.  71'^) ;  lay  the  razor  flatwise  on  the  surface  and  with  a  slow  to- 
and-fro  movement  split  the  integument  in  the  kmg  axis  of  traction,  making 
the  strips  of  such  length  and  width  as  is  necessary  or  convenient  (Fig.  713,a). 
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Fio.  712. — Cutting  grafts;  traction  hooks. 

The  graft  is  retained  on  the  upper  surface  of  the  blade  as  fast  as  formed, 
and  when  of  proper  h-n^th  is  divided  at  the  base  witli  scissors  or  by  the  razor 
alone.  The  razor  with  the  graft  is  instantly  dipped  in  the  saline  solution 
and  the  graft  placed  in  position  by  a  reverse*  motion  of  the  razor,  while  the 
base  of  the  graft  is  held  in  proper  place  with  the  finger  or  protjc  (Fig.  713,  5), 
The  presence  Iwneath  the  graft  of  air,  1>lood,  foreign  bodies,  etc.  hinders 
union  and  may  prevent  it  altogether.  After  the  integumentary  grafts  are 
Buitahly  placed,  the  wound  is  covered  with  strips  of  aseptic  rubber  tissue  wet 


PLARTin  SXTHOERY. 


577 


witb  tlie  saliDe  solittion,  and  arrangecJ  as  in  ordinary  strapping.  Aseptic  gauze 
and  sterilized  absorbent  cotton  follow,  held  in  place  with  a  gauze  bandage 
ligbtlv  applied.  The  part  is  redressed  on  the  fourth  or  fifth  day.  The  occa- 
sional moistening  of  the  superimposed  dressings  with  the  saline  solution  is 
not  practiced  so  nuieh  now  as  formerly,  and  there  is  good  reason  to  believe 
that  undue  import^mce  has  been  attached  to  this  priictice  in  the  past 

Krau.se^s  3fpihod.— The  preparations  for  grafting  require  that  the  in- 
tegument to  be  used  for  tho  pnrpnsc  sliidl  be  bathed  with  a  bichloride 
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PiG»  713.— n.  Cutting  grafts  without  traction  hooks,    h,  Pliicing  graft  in  position. 

solution,  rinsed  with  the  saline,  and  wiped  dry  with  and  surrounded  by  steril- 
ized gauze.  The  seat  of  repair  should  be  fresh,  all  granulation  tissue  being 
removed  down  to  the  normal  structures  with  a  knife,  and  the  surface 
thoroughly  cleansed  with  tlie  aforementioned  solutions,  the  bleeding  arrested, 
and  surface  pressed  dry  with  sterilized  gauze.  The  grafts  should  be  oval  or 
spindle-shaped,  include  the  skin  only,  and  he  outlined  before  raising ;  they 
should  be  promptly  and  aseptieally  dissected  up  with  forceps  and  scalpel, 
placed  in  position  without  moistening,  and  gently  pressed  into  close  contact 
with  the  surface,  and  ciirefiilly  confined  there  with  sterilized  or  iodoformized 
gauze  supplemented  by  additional  gauze  closely  confined  in  place  with 
bandages. 

The  Remarks. — The  part  to  be  repaired  should  be  made  an«?mic  when 
possible  by  elastic  pressure,  and  the  grafts  applied  and  the  part  dressed 
before  the  clastic  bandage  is  removed,  thus  hitstening  the  procedure  and 
facilitating  union.  For  it  is  stated  (Fischer)  that  grafts  removed  from  and 
applied  to  part^  made  anemic  by  such  pressure  unite  more  promptly  than 
when  otherwise  treated.  The  subcutaneous  fat  should  be  entirely  removed 
from  the  flap.  These  flaps  thrive  when  applied  to  muscle,  fascia,  bone,  etc., 
and  with  nearly  equal  vigor.  The  fact  that  they  appear  discolored  and 
swollen  in  a  few  days  need  not  excite  apprehension,  as  they  frequently  thus 
appear  in  successful  cases.  The  dressings  directly  in  contact  with  the  wound 
should  not  be  retnoved  wntil  they  are  thoroughly  loosened  by  saturation  with 
warm  saline  or  boric-acid  solutions,  to  prevent  disturbing  the  grafts. 

Lit.sk^s  {Z,  J.)  Ahihod. — In  cases  in  which  for  any  reason  the  preceding 
methods  are  objectionable,  this  method  can  be  employed  with  satisfactory 
results.  Its  application  is  attended  with  comparatively  little  annoyance, 
and  consists  in  utilizing  for  the  purpose  the  epithelium  covering  blistered 
surfaces.     This  epiihelium  is  cut  away  while  attached  to  overlying  sterilized 
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gauze^  treated  for  a  few  miuutes  with  a  warm  solution  of  boric  acid»  divided 
into  pieces  a  line  or  so  square,  each  of  which  is  carefully  pressed  at  a  suit- 
able distance  from  its  fellow  upon  the  granulating  surface  already  treated 
with  weak  sublimated  and  saline  solutions  respectively.  Lusk  advises  that  a 
layer  of  sterilized  gauze  saturated  with  a  solution  of  balsam  of  Peru  (one 
drachm)  and  castor  oil  (one  ounce)  be  applied  to  the  grafted  surface.  Two 
or  three  layers  of  sterilized  cotton  in  addition,  held  in  place  with  a  roller 
bandage,  complete  the  dressing.  After  three  or  lour  days  the  superficial 
dressing  should  be  changed,  but  the  deep  dressings  whether  of  gauze  or 
rubber  tissue,  may  remain  undisturbed  for  ten  or  twelve  days. 

The  Remarks,— \i  sterilized  gauze  or  rubber  tissue  be  placed  upon  the 
cuticle  and  attached  to  it  before  the  cutting,  the  cuticle  can  be  readily 
handled,  raised  up,  or  cut  into  pieces  along  with  the  supporting  structure, 
and  applied  and  held  in  place  by  the  overlying  strip, 

CrofVs  Operation  for  Cicatricial  Contraction, — Croft's  method  consists 
in  jumping  a  prepared  flap  into  a  gap  resulting  from  a  free  incision  of  a 
band  of  cicatricial  tissue  of  gre-ater  or  lesser  width.  The  operation  can  be 
practiced  in  any  part  of  the  body  where  a  proper  area  of  unaffected  tissue 
can  be  utilized  for  the  purpose.  The  rationale  of  the  procedure  is  illustrated 
best  in  connection  with  cicatricial  contraction  at  the  arm  (Fig.  TH),  Make 
the  integumentary  bridge  as  long  as  practicable,  in  healthy  tissue,  and  aa 
thick  as  possible,  especially  at  the  center;  approximate  the  sides  of  the 
wound  With  sutures,  carefully  avoiding  interference  with  the  bases  of  the 

flap ;  separate  the  bridge  of 
skin  from  the  tissues  be- 
neath by  a  layer  of  oiled  silk 
dipped  in  carboUzed  oil»  be- 
ing careful  to  make  the 
separation  complete  at  the 
bases,  to  avoid  shortening  of 
the  flap  by  granulation  of 
contiguous  borders ;  cover 
the  entire  area  lightly  with 
antiseptic  dressing  and  fix 
the  part  in  an  immovable 
position.  At  the  end  of  two 
or  three  weeks  cut  through 
the  cicatricial  tissue  down  to 
healthful  fascia  and  muscle ; 
arrest  haemorrhage ;  divide 
the  integiimentiiry  bridge; 
freshen  the  borders  of  the 
flap  and  lodge  the  extremity  in  the  cicatricial  gap,  being  careful  that  they 
conform  wuth  each  other  as  nearly  as  possible  in  8hai>e  and  extent,  and  also 
that  the  free  end  of  the  flap  be  properly  united  to  the  opposite  border  of 
the  gap.  The  parts  are  held  in  place  by  careful  dressing,  and  the  flap — 
especially  the  distal  end — is  cautiously  treated  to  avoid  sloughing.     Muob 


Fi«.  7t4.— Croft*!*  operation. 
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time  18  required  to  seeijre  the  degree  of  union  that  bespeaks  a  successful 
issue  of  the  attempt;  six  or  eight  months  are  often  necesiiary  for  cure. 


\ 


\  1  / 
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FiQ,  715. — Flftjj  with  single  Fio,  71fl» — Flaps  with  double  pedicle, 

pedicle. 

Examples  of  repair  of  a  simitar  nature,  in  which  pedunculated  flaps  are 
raised  from  another  than  the  alBicted  portion,  and  placed  in  contact  with 
the  granulated  or  freshened  surfaces  of  it,  are  practiced  (Figs.  715  and  716). 


Riflb  717.— Single  pedicle^  forearm*  Fiq.  718.— Single  petilcle,  author's  case. 
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These  flaps  incUule  the  6uh€iitaneou8  tissue*;,  and  their  diiiiensionsi  are  eeti- 
Tnate<I  on  (he  lines  of  recogiiized  tissue  contraction,  as  stated  (page  5(>9), 
Tb^  I  (orders  of  the  flax>s  are  uTiited  with  sutures  to  one  or  both  of  those  of 
the  defect,  and  thus  niaintained  until  proper  union  is  assured.  Ordinarily, 
iu  the  instance  of  a  double  pedicle  {Fig.  TIG),  one  pedicle  may  be  divided 
after  ten  or  twelve  days,  the  other  a  week  or  m  later.  If  only  a  single 
pedicle  be  present  (Figs.  717  and  71H),  the  division  is  delayed  two  weeks  or 
more,  according  to  its  size,  the  condition  of  the  circulation  of  the  flap,  and 
the  state  of  the  patient  It  is  wise  to  remember  that  a  few  days  of  delay  is 
better  than  to  precipitate  action  in  the  division  by  even  one  day* 

The  Memarks,^ — In  these  instances  the  raw  surftvces  due  to  raising  the 
flap  should  be  closed  at  once,  if  practicable,  by  sutures,  or  covered  then  or 
later  by  skin  grafting.  The  interposition  of  rubber  tissue  or  oiled  silk  at 
the  bases  of  the  pedicles,  to  prevent  their  shortening  by  healing,  and  also 
between  the  limb  and  body  to  obviate  union  of  any  apposed  raw  surfaces,  ia 
advisable.  Thorough  antiseptic  practice  should  characterize  throughout  the 
operative  and  post-operative  treatment* 

Rhinoplasty. — Rhinoplasty  consists  in  the  I'eproductioQ  of  a  part  or  the 
whole  of  ihe  nasal  organ.  The  present  ability  of  the  surgeon  to  arrest  the 
diseases  cansing  deformities  of  the  nose  has  lessened  the  frequency  of  this 
operation.  Ingenious  contrivnnees  of  ivory j  rubber,  etc.,  have  been  made  to 
fit  the  deformity,  aud  to  thus  supply  a  substitute  for  the  lost  parts.  These 
contrivances,  when  tinted  to  conform  to  the  comjdexion  of  the  wearer,  often 
prove  quite  deceptive  to  the  observer;  but,  being  unaffected  by  the  various 
contingencies  of  the  weather  and  the  emotions,  they  are  apt  at  times  to  cause 
the  wearer  to  present  a  ludicrous  appearance. 

In  operating  on  the  nose  for  deform ity,  save  all  that  is  possible  of  its 
cartilaginous  aiui  bony  tissues,  for  they  will  each  afford  important  supports 
for  the  new  structure*  The  cartilages  of  the  alse  should,  when  possible^ 
coustitnte  the  free  border  of  the  new  structure. 

The  deformities  of  this  organ  may  be  due  :  1,  to  a  loss  of  the  superficial 
soft  parts,  which  may  vary  in  extent  aud  degree;  3,  to  a  loss  of  the  bony 
or  cartilaginous  septum,  with  or  without  loss  of  the  nasal  bones;  or,  3,  to  a 
loss  of  both  combined.  The  soft  parts  may  bo  restored  by  utilizivtion  of  one 
of  the  methods  before  named.  The  extent  of  the  deformity  and  its  situation 
will  determine  the  choice  of  a  method.  When  the  loss  of  the  integument 
is  small  and  does  not  involve  the  alie  and  the  deeper  structures,  the  de- 
fect may  be  remedied  by  the  direct  approximation  of  its  borders,  aided, 
of  course,  by  a  free  undercutting  with  or  without  parallel  incisions.  The 
French  method,  by  transverse  incisions  combined  with  undercutting,  oan  be 
employed  (Fig.  719)  when  tlie  former  is  deemed  inadequate. 

The  author  some  time  ago  fashioned  a  quadrilateral-shaped  flap  from 
either  cheek  with  the  pedicles  downward  and  supplied  with  blood  from  the 
vessels  of  the  upper  lip,  carried  them  inward,  with  the  raw  snrfaces  un- 
derneath, and  united  them  with  each  other  at  the  median  line  of  the  nose, 
aud  to  the  freshened  border  at  the  bridge,  for  the  purpose  of  closing  a  large 
defect  resulting  from  the  removal  of  all  of  the  soft  parts  of  the  noee,  except 
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the  septum  and  columna,  and  of  the  interorbital  space,  on  account  of  a  luxu- 
riant epithelial  cancer.  The  flaps  united  promptly  and  afforded  a  sym- 
metrical and  complete  covering  of  the  gap.  However,  the  retractile  forces 
of  the  tissue  of  the  cheeks  soon  caused  undue  flattening  of  the  nose,  which 
deformity  remained  undisturbed,  as  the  patient  expressed  a  high  degree 
of  satisfaction  with  the  result,  not 
fully  shared  by  the  author.  As  evi- 
denced by  the  presence  of  cicatricial 
tissue  at  the  root  of  the  nose,  and 
emphasized  by  the  knowledge  of  the 
obliteration  of  the  angular  arteries  by 
the  previous  operation,  this  procedure 
appears  here  to  have  afforded  the  best 
solution  of  the  problem.  The  gaps 
in  the  cheeks  were  closed  with  sutures 
and  quickly  healed.  The  nostrils  were 
supported  with  pieces  of  drainage  tube 
(Fig.  721)  covered  with  iodoform  gauze, 
and  the  whole  lightly  covered  with 
aseptic  dressing.  The  extended  ap- 
plication of  this  method  is  particu- 
larly useful  in  those  cases  in  which  Fig.  719.— Closure  by  transverse  incision, 
the  upper  part  of  the  nose  is  intact. 

However,  the  tissue  of  the  cheek  is  not  so  well  adapted  to  nasal  repair 
as  is  that  of  the  forehead,  owing  to  a  lesser  degree  of  direct  vascularity 
and  greater  contractile  tendencies.  In  still  another  instance  two  quadri- 
lateral-shaped flaps — one  from  either  cheek — were  turned  over  and  united  at 
the  median  line  of  the  nose  and  the  raw  upper  surface  was  grafted  by 
Thiersch's  method.  For  some  time  the  appearance  of  the  organ  was  entirely 
satisfactory ;  later,  however,  contraction  caused  it  to  assume  a  saddle  shape. 
It  was  then  proposed  to  rectify  the  deformity  with  another  flap,  but  the 
patient  did  not  return  to  the  hospital. 


Fio.  720.  —  Syme's  operation,  bilobar 
flap. 


Pig.  721. — Syme's  operation,  flaps  in 
place. 


Symr*s  Operation. — Syme's operation  is  a  fair  illustration  of  the  extended 
method  of  procoduro.  A  symmetrical  bilobar  flap  (Fi^.  720)  is  formed  from 
the  cheeks,  the  pedicle  (a)  being  located  at  the  root  of  the  nose;  the  area  and 
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F[0. 722.— Repair 
by  jumping. 


liorders  of  the  gap  are  freshened ;  the  flap  is  placed  in  position,  and  the 
lobar  portioos  arc  united  with  each  other  in  the  median  line  and  with  the 
freshened  horder?  of  the  gap  at  the  ^ide.s  (Fig,  *t2l).  The 
nostrils  are  supported  by  rubber  tubes,  the  gaps  on  the 
face  closed  with  suture^^,  and  the  entire  wound  is  covered 
lightly  with  aseptic  dressing. 

The  Rf marks. — The  cicatrization  of  tlie  triangular- 
shaped  places  at  tlie  sides  of  the  nose  apparently  increases 
the  height  of  the  organ.  If  a  septum  he  present  the  trans- 
fixion of  the  entire  Btructure  at  the  outer  and  lower 
borders  of  the  flaps  with  a  fine  nci'dle  will  provide  satisfac- 
tory support  during  the  healing  process. 

If  the  extremity  of  the  nose  or  Hie  alte  be  involved, 
sliding  in  a  curved  line,  the  flap  having  either  curved  or 
angular  borders,  is  reeominended*  Figs.  722  and  723  repre- 
sent the  restoration  of  the  alte  hy  a  flap 
taken  from  the  cheek  and  upper  lip.  The 
flap  must  be  of  sufficient  size  to  allow  at 
least  one  fourth  for  its  contraction,  other- 
wise when  united  in  position  it  will  dis- 
place the  axis  of  the  nose,  thereby  substi- 
tuting one  deformity  for  another.  Langen- 
beck  repaircil  a  similar  deformity  by  taking 
a  flap  from  the  opposite  eide  of  the  nose 
(Fig,  7t24),  As  in  the  preceding  method, 
tiie  dissection  must  be  carefully  made  down 
to  the  cartilaginous  framework.  The  border 
of  the  new  ala,  although  freshly  cut,  heals 
in  a  satisfactory  manner.  Fig.  725  shows 
the  line  of  incision  emjdoyed  to  repair  the 
deformity  with  a  flap  possessing  an  already 
cicatrized  border.  The  vascular  supply  of 
this  flap  is  not  active,  and  every  precau- 
tion should,  therefore,  lie  taken  to  provide  against  the  danger  of  sloughing. 
The  incision  is  l/egun  at  the  sound  side,  near  the  tip  of  (he  nose,  and  ex- 


Fio.  723,— Ellis*s  method^  from  lip 
and  ehoek. 


Fio.  724.— Liingeiibeck*s  method. 


Fio,  725,^  1^  re 


illicr*s  method. 
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tended  upward  close  to  the  root  of  the  nose^  tlience  obliquely  downward  and 
outward,  terminating  at  the  npper  and  outer  angle  of  the  defect.  The  lower 
part  of  the  fhip  i^lioold  contain  a  j>ortioii  of  cartilage,  for  obvious  reasons. 


Fui.  72C.— Buck's  method. 


Fio,  737,— Buck's  mctliCMi. 


After  the  edges  of  tJK?  dcl\x't  are  freshened,  the  flap  is  slid  carefully  into 
the  gap  and  united  there  with  horsehair  sutures. 

Weber  cured  a  defective  ala  with  a  flap  taken  from  the  upper  lip,  the 
pedicle  being  continuous  with  the  coluninii.  The  flap  was  oval,  included  a 
portion  of  the  thickness  of  the  lip  only,  and  wn^  i^Hd  itdo  the  gap  and 
united  with  its  freshened  borders  by  horsehair  sutures.  At  the  end  of  four 
weeks  the  pedicle  was  divided  and  turned  upward  to  improve  the  eym- 
metry  of  the  nose.  If  cither  ala  he  absent,  ami  the  resulting  gap  be  large, 
the  material  for  its  repair  can  Ije  taken  from  the  foreliead,  as  will  he  under- 
stood l>y  consulting  Figs.  726  and  727*  It  will  be  seen  that  the  pedicles  are 
aflmirahly  locatfd  to  receive  ample  nourishment.  The  loss  of  the  end  of 
the  nose  may  \w  repaired  also  from  the  tissue  of  the 
up]>er  lip  or  the  check. 

//  the  columua  he  absent,  it  may  he  replaced  by 
structures  taken  from  the  upper  lip  (Fig.  728). 
In  this  operation  it  is  bt*tter  to  inchide  the  whole 
tliiekucss  of  the  lip  (b  c,  b'  c'),  tipping  the  flap  di- 
rectly upward  into  place,  than  to  make  au  integu- 
mentary flap  the  adjustment  of  which  will  require  a 
sharp  twisting  of  the  pedicle,  Tn  the  fornn^r  in- 
stance ttie  cuticle  is  dissected  off  and  the  raw  sur- 
face carried  directly  into  its  position.  The  mucous 
surface  of  the  tlap  soon  assumes  integumentary 
characteristics.    If  the  hp  \n^  deficient,  a  flap  can  l>e 

taken  instead  from  beneath  either  ala  or  from  the  dorsum  of  the  nose  (a) 
(liL'uter)  and  carried  into  place. 


Fig.  7S8.— Repair  of 
columim. 
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Loss  of  the  Bony  or  Cartilaginous  Septum,  with  or  withoEt  Loss  of 
the  Nasal  Bones.— The  loss  ol'  tho  eurtiia^nnuus  purtion  of  the  R'ptiiiii,  the 
other  ti.st^ues  remaining  intact,  causes  a  flalttning  at  the  entl  of  tlio  noR'  or 
u  depression  at  tlie  lower  end  of  the  nawil  bones.  The  operation  of  sliding 
the  tissues  may  temporarily  relieve  the  dfforniityy  hut  subsequent  retraction 
of  the  tissuei>  is  apt  soon  to  reprodyce  it. 

If  the  nasal  l)ones  be  intact,  the  loss  of  the  bony  septum  is  not  mani- 
fested  by  any  external  deviation  of  the  organ.  If  the  septum  and  nasal 
hones  be  gone,  it  then  becomes  necessary,  in  order  to  n^lieve  the  deformity, 
to  elevate  and  maintain  in  position  the  tissues  composing  tht*  soft  part)? 
of  the  nose.  To  accomplish  this  pur]KT&e  it  re(|iiires  an  internal  support  of 
some  sort,  although  much  may  be  gained  by  dissecting  up  the  mit  parts 
at  each  side  of  the  nose  and  raising  them  in  the  line  of  the  liridge,  by 
approximating  their  bases  by  nicans  of  pins  passed  through,  and  then  con- 
fining them  in  position  until  union  of  the  flaps  takes  place. 

Dieffmhncys  Melho<l^\x\  1829 
Dieffenbach  published  a  method  of 
operation  by  which  he  overcame  the 
deformity  resulting  from  the  loss  of 
the  nasal  bones  aad  tlie  septum 
(Fig  729),  An  incision  was  made 
with  a  narrow-bladed  knife  along  the 
outer  side  of  the  sunken  border  of 
each  nostril  ((j),  the  intervening 
strip  (c)  licing  tlirce  times  broader 
at  itB  con  flection  with  the  upper  lip 
than  where  it  joined  the  forehead 
above.  At  the  outer  side  of  each  of 
these  incisions  another  (V)  was  made 
down  to  the  bone,  which  began  a  few 
lines  below%  and  to  the  outer  side  of 
the  upper  extremity  of  the  first,  and 
was  carried  oblitjuely  downward, 
parallel  with  the  primary  one  and  external  to  the  side  of  the  nose,  around 
into  t!ie  nostrih  thereby  separating  tlie  ala.  The  columna  was  elongated  by 
short,  parallel  incisions  in  the  upper  lip.  and  the  chwks  were  dissected  up 
from  tlieir  bony  attachments,  through  tlie  lateral  cuts,  sufficiently  to  render 
them  frcK^y  movable.  The  flaps  (c  d  iV)  were  then  raised,  and  tlicir  lower 
borders  having  been  pared  obliquely,  were  reunited,  fastened  with  pins  and 
sutures,  and  retained  in  prosit  ion  by  drawing  the  detached  portions  of  the 
cheeks  toward  the  median  line  of  the  nose,  in  which  position  they  were  fixed 
by  two  long  pins  pas^^d  through  their  borders  (^  e*)  under  the  nose.  The 
pins  were  passed  through  two  narrow  strips  of  leather,  which  equalized 
the  force  and  prevented  the  production,  l»y  the  pins,  of  prenuiture  ulecra- 
tion.  A  quill  surrounded  by  oiled  lint  was  then  introduced  into  each 
nostril  with  the  idea  of  holding  the  nostrils  open  without  irritation  during  j 
healing* 


Fiy.  720»— Dietteribiiirli*8  method. 
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Svpmmpo&ed  superficial  flaps  were  successfully  employed  by  VerneuiL 
In  this  casi^  the  ala?  and  tip  of  the  nose  were  uniDJured,  hut  were  tipped 
upward  and  tlie  hridge  of  the  nose  was  flattened. 

The  Operation, — ^lake  an  incision  in  the  median  line  of  the  nose,  down 
upon  the  hard  structures  from  the  root  of  the  organ  to  a  little  below  the 
upper  border  of  the  cartilage  (Fig.  730,  a).  Make  a  transverse  incision 
across  the  up  pur  and  lower  ends  of  the  vertical  one  (the  upper  ones  being 
downward  and  outward)  down  to  the  hone;  raise  two  lateral  liaps  composed 
of  the  soft  parts  and  periosteum  if  possible,  also  any  fragment  of  a  nasal 
bone  that  is  present  (Fig*  730,  h)  i  separate  tlie  oartihigiiio^is  portions  of 


Pig.  730. — Vemeiiirs  method  of  operntion, 
a.  The  lines  of  incision  for  the  fla|is,     6.  The  (lapis  re  fleeted,  tip  of  nose  freed  and  in  po- 
sition,    c.  The  flap  from  forehead  sutured  in  pla^'e,     d.  The  hit  era  1  flaps  united  over 
foreheiid  flap ;  gap  at  root  of  nose  closed  by  sutures,  later  hj  stump  of  fi^rehead  flap. 

the  nose  from  the  bony  by  a  transverse  incision  openintr  into  the  nasal  cavity, 
thence  sufficiently  through  the  cartilaginous  septum  to  permit  of  the  tip  of 
the  nose  being  properly  adjuetetL  Haifie  a  vertical  flap  from  the  fore- 
head, of  suitable  length  and  about  a  quarter  of  an  inch  in  width,  composed 
of  the  soft  partri  and  external  table  of  bone,  in  tlie  following  manner:  .Make 
a  vertical  incision  at  either  side  of  the  median  line  of  the  forelieail,  about 
a  quarter  of  an  inch  apart  from  a  point  half  an  inch  above  the  root  of  the 
nose,  upward  to  a  distance  ample  to  furnish  a  suitable  bridge,  with  the 
tip  of  the  organ  properly  adjusted  (Fig,  730,  r).  Shave  off  the  cuticle  of 
the  lower  end  of  the  flap,  so  as  to  correspond  with  the  frcBhened  surface  on 
the  dorsum  of  the  nose,  leaving  untouched  the  cuticle  corresponding  to 
the  opening  into  the  nasal  cavity.  Cut  through  the  external  table  corre- 
Bponding  to  the  vertical  incision.^  with  a  thin  fc^harp  chisel,  then  introduc*^  a 
chisel  of  about  tlie  width  of  the  flap  through  the  transverse  incision  at  the 
upper  end  and  direct  the  instrument  downward,  so  as  to  remove  with  the 
skin  flap  the  external  table  of  the  frontal  bone;  break  off  the  flap  at  the 
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lower  eml,  turn  it  downwanl ;  push  the  tip  of  the  nose  into  place  and 
adjust  the  flap  to  the  nose  and  tip  go  as  to  liohl  the  latter  in  proper  poai- 
tion ;  stitch  the  extreoiity  of  the  reflexed  flap  to  the  freshened  cartilaginous 
l>ordcr  (Fig.  ?H0,  r),  adjusting  its  eiitaneous  surface  so  as  to  coufonii  with 
the  opening  into  the  nose*;  lilK-rate  the  lateral  flaps  freely  in  order  to  per- 
mit of  their  hvlng  raij^ed  and  united  in  the  mt^lian  line  ovct  the  reflected 
flap;  close  the  wound  of  the  forehead  with  sutures,  leaving  the  pedicle  of  the 
flap  free  from  constriction  for  obvious  reasons;  di\ide  the  pedicle  of  the 
refliTted  flap  after  three  weeks,  and  turn  upward,  and  fit  the  remnant  into 
the  gap  of  the  frontal  wound  (Fig.  T30,  (/), 

The  Iif'markii. — The  vertical  flap  ought  not  to  contain  hair  follicles. 
The  long  portion  of  ttie  reflected  flap  may  IxTonie  absorbed ,  followed  by 
marked  depression  of  tlie  bridge.  At  the  time  of  operation  a  piece  of  suit- 
ably shaped  celluloid  of  sufltcient  lengtli  to  hold  ttrc  end  of  the  nose  prop- 
erly adjusted  may  be  covered  in  by  the  reflected  flap.  It  is  better,  however, 
to  introduce  the  supplementary  agents — i.  e.,  celluloid,  paraffin,  chicken 
bone,  etc.— after  sound  healing  has  taken  place,  as  then  a  better  estimate 
can  be  made  of  the  degree  of  deformity  to  Ik*  corrected,  and  the  dithculties 
arising  from  infection  are  reduced  to  a  minimum. 

In  this  connection  we  are  prompted  to  impress  on  the  attention  of  the 
operator  the  great  need  of  securing  and  preserving  a  suhstantial  flap. 
Care  in  handling  and  in  subsequent  protection  from  extremes  of  all  kinds 
are  highly  requisite.  At  the  liest,  more  or  less  disappointment  on  the  part 
of  the  patient  is  probable,  and  it  ought  always  to  be  tempered  by  a  discreet 
prognosis. 

The  Indian  Mefhod  (Fig.  731). — The  Indian  method  was  at  one  time  the 
prevailing  method  of  operation  when  the  septum  and  a  large  portion  of  the 

soft  parts  of  the  nose  were  absent,  and 
was  employed  even  when  the  lower  ex- 
tremities of  the  nasal  bones  had  sustained 
a  loss.    The  tendency  tc  atrophy  and  slid- 
ing dowm  of  the  flap  after  union  had  taken 
placej  accompanied  hy  closure  of  the  nos- 
trils and  danger  to  the  life  of  the  patient 
from  the  operation,  bid  fair  for  a  time  to 
cause  the  substitution  for  it  of  more  satis- 
factory measures.    However,  modern  niod- 
ifications  have  placed  it  again  in  the  Uet| 
of  wise  openitive  prociHlures.  Before  active  i 
measures  are  l)cgun,  a  false  nose,  confonn*  I 
ing  to  the  cosmetic  requirements  of  the 
face,   should    be   fashioned    from   gutta- 
percha, plaster,  or  other  suitable  material,  , 
and  ]daecd  in  position.     Then  the  superflcies  of  the  artificial  a^qdiance 
should  be  carefully  eslimatinl  by  measurement,  and  a  pattern  corresponding 
to  the  same,  including  the  alse,  columna,  etc.,  should  be  formed  of  some 
flexible  though  inelastic  substance.     This  imttern  is  an  exact  measure  of 
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the  preparer!  flap  plus  an  iiitTcase  in  size  of  one  third  in  all  directionfij  to 
provide  for  suljscquent  slirinkage. 

The  Opf'raiion,—VTK!&htm  the  horders  of  the  defect  thoroughly  and 
evenly;  reflect  downward  a  sniall  (jiiadrilateral'shappd  flap  frotn  tlie  .skin  at 
the  root  of  the  nose  (<j)  whrn  possible,  leaving  tiie  base  attaehed  and  the 
raw  iriurfate  uppermost  This  flap  adds  to  the  compaetnes^  of  the  noR? 
and  f^erves  also  to  anehor  the  main  flap  more  finnly  in  position,  thus 
preventing  the  downward  sliding  that  formerly  charauterized  thit>  plan  of 
proeedure.  Plaee  the  pattern  of  the  large  flap  obliquely  on  the  forohmd 
and  mark  its  outline  with  the  pediele  located  at  one  side  of  tlie  root  of 
the  nose  (rV  Tlie  pedicle  (h)  should  be  about  half  an  inch  in  width  and 
include  the  s^uprsitrochtcar  artery  of  the  t^ide  on  which  it  is  sitnaltnh  The 
integument  corresponding  to  the  side  opposite  to  the  proposed  pedicle 
should  be  divided  in  a  curved  direction  down  to  the  freshened  gap,  thus 
laying  olf  one  dde  of  the  pedicle,  which  is  pernntted  thereby  to  be  more 
readily  and  siifely  turned  when  the  flap  is  placed  in  proper  position.  The 
flap  is  now  made  by  dividing  the  tissues  freely  down  to  the  periosteum,  in 
the  course  of  the  indicating  line, the  bleeding  being  controlled  by  sponge  and 
digital  pressure.  8erre-fine  chitnps  (Fig.  103)  are  admiral )h^  for  the  arrest 
of  luemorrbage  at  the  horders  of  the  wound  at  Ibis  time.  The  (lap  is  raised 
— leaving  the  periosteum  behind— turned,  and  placet!  in  tfie  required  posi- 
tion, and  the  borders  carefully  united  witli  tbose  of  the  freshened  gap  with 
sparsely  placed  and  earrfuUy  tied  sutures  of  horsehair  or  silkuorm  giiL  The 
ala^  and  eolumna  are  then  secured  in  a  similar  mamui'r.  The  eoluoina  may  be 
formed  either  by  tnsiTting  the  elongation  connected  with  the  flap  into  a  slit 
made  at  the  upper  border  of  the  median  jiortioo  of  the  lip,  or,  if  this  be  not 
present,  by  turning  upward  a  narrow  strip  from  the  upfa-r  lip  and  fastening 
it  in  position.    The  nostrils  are  supportetl  and  the  formation  of  the  nasal 


Fig,  732,— Thiei-ach's  rhinoplasty. 


Fm.  733, — Formation  of  a  bony  frftmework 
for  the  nose,    (La  age  a  beck  and  Ollien) 


openings  assured  by  the  introduction  of  pieces  of  f=suitahle  gized  drainage 
tubes  (Fig.  T^l)  or  quills  covered  with  iodoform  gauze,  for  a  considerable 
length  of  time.  The  wouml  of  the  fon*hcail  is  closed  as  liest  it  may  be  by 
harelip  juns  or  sutures  properly  placed.    The  unclosed  part  can  he  treated 
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at  once  by  skin  grafting,  or  be  allowed  to  heal  by  granulation.  A  light 
antiseptic  covering  held  loosely  in  place  completes  the  primary  dressing. 

The  aficr'treatment  is  controlled  entirely  by  subsequent  requirements 
of  the  cases.  Whatever  operative  steps  are  essential  to  secure  usefulness 
and  symmetry  of  the  organ  are  employed  as  the  indications  arise. 

Various  mechanical  expedients  are  employed  to  prevent  depression  and 
flattening  of  the  amended  organ,  such  as  gold  and  platinum  bridges,  levers, 

c ci O- 


Fig.  734. — The  triangular  flap,  c  a', 
a  c\  Short  vertical  incisions,  a  h\ 
b  a'.  Lines  of  bending,  d  d'.  Median 
line.    d.  Columua. 


Fio.  735.— Dieffcnbach's  flap,  d  d'. 
Median  line,  c'  a,  c'  a.  Short  verti- 
cal incisions,  b  a'  c,  b'  a  c.  Lines 
of  bending. 


etc.  However,  it  is  quite  rare  that  they  afford  a  degree  of  satisfaction  that 
is  at  all  commensurate  with  the  annoyance  which  they  cause.  Vitalized  sup- 
port is  often  obtained  through  the  agency  of  two  small  longitudinal  skin 
flaps  {(lb)  turned  inward  from  the  borders  of  the  gap  and  placed  with  the 
raw  surfaces  outward,  thus  affording  suj)port  to  the  main  flaj)  (c)  (Fig. 

73'^^)  (Thiersch).  Tieces  of  bone  taken 
from  each  side  of  the  osseous  aperture 
with  a  fine  saw  and  raised  upward  so  as  to 
form  a  supporting  arch  for  the  soft  parts 
was  advised  by  Lamjenhtich  (Fig.  733,  1, 
2,  a  and  b).  The  pedicle  is  divided  usually 
at  the  end  of  the  fourth  week,  and  the 
attached  ])orti()n  is  utilized  to  lessen  dis- 
figurement, if  ])racticabl(\ 

llie  anilines  in  the  main  flap  differ 
somewhat,  four  important  varieties  being 
recognized : 

1.  The  triangular  form  (Fig.  731).  In 
this  variety  (juadri lateral  tlaps  are  formed 
at  either  side  of  the  base  by  short,  vertical  incisions  (c'  a,  r  a').  The  mid- 
dle part  is  utilized  for  the  columna  (</),  and  the  lateral  parts,  when  prop- 
erly fashioned,  and  bent  on  lines  b  a\  a  b\  form  the  ala\ 


Fkj.  73fi. — linn^enbeek's  flap,  d  d'. 
iMfiliun  liM«».  a  c,r  a.  Colinnna. 
b  a\  a  b  .  Lines  of  bcndin;'. 
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2.  The  pyriform  flap  of  Dieffenbach  (Fig.  735)  differs  only  in  shape 
from  the  preceding.  The  vertical  incisions  (c'  a,  c'  a')  are  cut  as  before,  and 
the  resulting  flaps  are  utilized  by  bending  for  similar  purposes. 

3.  Langenbeck^s  flap  (Fig.  736)  is  shaped  something  like  the  ace  of 
spades.  The  central  segment  (c  a',  c'  a)  forms  the  colurana  and  the  lateral 
ones  (a  V  and  h  a')  the  alae. 

4.  Keegans  Operation. — Surgeon-major  Keegan  has  devised  and  carried 
into  effect  on  repeated  occasions  and  with  eminent  success,  an  ingenious 
reparative  measure  for  nasal  deformity  deeply  involving  the  end  of  the  nose. 

The  Operation, — From  points  slightly  external  to  the  ate  nasi  carry 
upward  two  converging  incisions  to  points  at  either  side  of  the  bridge  of 
the  nose  about  three  quarters  of  an  inch  apart,  corresponding  to  the  place  at 
which  spectacles  are  commonly  adjusted  (a  c,  f  h)  (Fig.  737,  6).  Connect 
these  points  by  a  transverse  incision  (a  /) ;  bisect  the  transverse  one  with  a 
perpendicular  incision  (6  d)  carried  downward  along  the  bridge  of  the  nose 
to  nearly  the  free  borders  of  the  nasal  bones;  dissect  these  flaps  (abed, 
efgh)  downward  almost  to  the  free  margin  of  the  bones,  which  part  is  left 


Fig.  737. — Keegan's  operation. 

undisturbed.  An  obliquely  placed  flap  of  proper  size  and  corresponding  to 
the  one  depicted  in  the  cut  (Fig.  737,  a),  with  the  pedicle  at  the  inner  angle 
of  the  eye,  is  now  raised  from  the  forehead.  The  nasal  flaps  already  de- 
scribed are  turned  downward  at  the  bases  (c  d  and  g  h)  and  properly  fitted 
by  the  cutting  off  of  the  overlapping  portions,  thus  leaving  their  raw  sur- 
faces uppermost.  The  main  flap  (a)  is  now  turned  downward  and  placed  in 
position.  The  free  margins  of  the  frontal  and  nasal  flaps  are  united  with 
horsehair  sutures,  the  columnar  segment  is  properly  joined  below,  and  the 
lateral  nasal  incisions  are  suitably  fitted  to  accurately  meet  the  main  flap, 
to  which  they  are  joined  carefully  with  horsehair  sutures.  The  wound  of 
the  forehead,  the  newly  formed  nostrils,  and  the  final  dressings  are  man- 
aged in  all  substantial  respects  as  in  the  preceding  instance.  The  pedicle  is 
divided  at  the  end  of  two  weeks.  The  tendency  of  the  flap  to  slide  down- 
ward has  been  combated  in  various  ways — such  as  connecting  the  pedicle 
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with  a  loD^ituilinal  incision  at  the  side  of  the  no&e,  the  attachment  of  its 
whole  length  to  a  newly  formed  raw  surface  at  its  base^  and  grafting  the 
sharpened  pedicle  into  the  integument  at  its  base. 

In  these  operations,  after  the  eohimna  and  alfle  are  fashioned  and 
sutured  in  place,  the  end  of  the  noee  presents  from  below  a  quite  natural 
appearance  (Fig.  738). 

The  Italian  Meihod.~The  Italian  method,  although  an  old  one,  has 

many  virtues,  and,  were  it  not  for  the  great  ditlieulty  of  keeping  the  parts 

in  position,  would  he  much  more  eniplove<l  than  now.     The  tlap  is  taken 

from  over  the  biceps,  with  its  a|jex  toward  the  sliouhler. 

It  is  first  dissected  up,  and  its  extremities  allowed  to 

remain  attaebed  until  suppuration  h  establitibed,  when 

the  proxinmi  end  is  BCpa rated  and  the  d reining  con- 

\/Uiiri>\ilkP  '^^      tinned  until  tlie  flap  is  well  slirunken  and  the  under 

-f ^fx-f  ^Pr^j^fi     surface  cicatrized.     It  is  then  applied  to  the  gap  after 

F,    -  s_\i,     ofth     ^^^  borders  have  been  freshened  (Fig.  Til).      When 

^tw^Jn^ef^i^m  helnw   union  is  completed  the  pedicle  is  cut,  and  the  flap  ig 

Hfter  kmufr  sutured    fashioned  so  as  to  reheve  the  deformity  in  the  best  pos- 
into  the  defect.  .,  ,  j  r 

sible  manner. 

The  tedious  associations  of  this  operation  do  not  commend  its  employ- 
ment except  in  tliose  cases  in  which  the  necessary  material  for  repair  can 
not  be  suitiibly  secured  by  other  methods.  The  cosmetic  qualities  of  the 
integument  of  tbe  arm  are  not  as  well  suited  to  the  repair  of  facial  deformi- 
ties as  are  those  of  the  integument  of  the  face  itself.  However,  the  facial 
disfigurement  incident  to  transplantation  of  integument  in  tlie  former  in- 
stances is  avoided  by  this  latter  procedure,  a  fact,  that  will  largely  com- 
pensate for  its  irksomeness.  One  who  contemplates  the  performance  of  thia 
methml  should  consult  the  experience  of  Sir  William  MacCormac,  as  set  forth 
in  the  Tnmsaetions  of  the  Clinical  Society  for  1887,  vol,  xli,  p.  18 L 

Osteoplastic  Rhinoplasty. — The  periosteum  has  been  removed  frequently 
from  a  purl  of  tlie  frontal  bone  in  connection  with  the  flap,  and  con- 
signed to  the  gap  with  the  hope  that  the  formation  of  new  bone  might 
occur,  so  as  to  give  solidity  as  well  as  promiuence  to  the  new  nose.  The 
removal  of  the  periosteum  from  the  frontal  bone  is  not  by  any  means  devoid 
of  danger.  Osteomyelitis  has  arisen  therefrom,  followed  by  pyoeraia  and 
death.  TIjc  periosteum  may  be  used  to  form  a  portion  of  the  flap  first  ap- 
plied in  tbe  double-flap  method  illustrated  in  Fig.  730.  It  is  true  that  the 
relation  of  ita  surfaces  will  be  reversed,  but  this  can  not  change  its  hone- 
producing  valtie;  moreover,  if  bone  be  formed,  it  can  be  easily  shaped  by 
mauipnlation  to  suit  the  proposed  otiitline  of  tbe  organ. 

Ollifr\H  Method. — An  operation  was  performed  some  time  since  by  OlHer 
for  a  deformity  caused  by  the  loss  of  the  ahe,  columna,  cartilage,  lobe,  and  a 
portion  of  the  septum,  due  to  lupus.  The  nose  was  not  more  tlmn  an  inch 
long,  due  to  tbe  arrest  of  development  of  the  ossa  nasi,  to  which  was  attached 
a  strip  of  cartilage.  The  integnmont  of  the  lip  and  cheeki^  had  been  in- 
volved, and  could  not  therefore  be  depended  upon  for  flaps. 

Oilier  commenoed  two  diverging  incisions  in   the  median  Ime  of  the 
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forehead  two  inch  us  above  tbe  eyebrows,  and  carried  them  downward  to  a 
fourth  of  an  inch  Itoiii  the  outer  sides  of  the  nasal  orifices  (Fig.  739),  The 
upper  portion  of  the  triangukr  flap  included  the  corresponding  portion  of 
periosteum  down  to  the  upper  ends  of  the  nasal  l^ones.  The  dissection  was 
continued  along  the  right  nasal  bone,  omitting  the  periosttami,  down  to  its 
lower  end,  from  w^hieh  the  cartilage  was  separated,  though  remaining  at- 
tached to  tbe  flap.  The  left  nas^il  bone  was  separated  from  its  bony  connec- 
tions with  a  ebisel,  leaving  it  attached  to  the  tlap  l»y  its  anterior  surface; 
the  cartilaginous  septnm  was  then  divided  from  before  baekwnrd  and  down- 
ward  with  scissors,  and  left  attiiebed  by  its  base  to  tlie  cutaneous  cartilage, 
that  a  central  support  might  l»e  provided  for  the  new  struetyre.  The  wliole 
flap  was  then  drawn  downward  until  the  upj^r  border  of  the  loosened  nasal 
bone  (left)  came  opposite  to  the  lower  border  of  tbe  riglit  one,  when  they 


Fio.  730.— Oilier'a  methcul. 
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Picj.  740, — Krmig*s  nu^hinl. 
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were  fastened  together  with  a  metallic  suture.  The  sides  of  the  flap  were 
then  united  to  the  clieek  an<l  the  frontal  incision  closed  above  its  apex. 

In  this  case,  the  space  remaining  after  tlie  removal  of  the  left  nasal  bone 
was  filled  l>y  bone  developed  from  the  periosteum  that  had  been  slid  down 
from  the  forehead, 

Kmig*s  method  (Fig.  740)  of  treatment  consists  in  separating  the  car- 
tihiginous  from  the  bony  portions  of  tlie  nose  by  a  transverse  incision,  and 
turning  the  end  downward  sufficiently  to  remedy  tbe  outline  of  the  defect, 
then  filling  in  the  gap  by  an  osteoplastic  flap  taken  from  the  forehead  and 
placed  with  the  bony  surface  upward*  A  second  flap  is  then  raised  from 
the  forehead  and  turned  downward  on  the  former  with  the  cuticular  surface 
upward,  thus  bringing  the  raw  surfaces  in  contact  with  each  other.  Each 
flap  is  united  separately  with  the  borders  of  tlie  gap.  After  firm  union  is 
established,  ttie  pedicles  are  cut  and  the  part  is  so  fashioned  as  to  make  an 
acceptably  formed  member, 

Israel  modified  this  operation  by  closing  tbe  wound  in  the  forehead  at 
once  and  permitting  the  bone  flap  to  granulate  and  heal  by  cicatrization, 
when  the  contraction  following  healing  so  drew  forward  the  skin  of  the 
under  surface  of  the  bone  flap  as  to  cover  two  thirds  of  the  circumference 
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of  the  upper  surface  of  the  iiewly  formed  dorsum.  Qniidrilateral-shaped 
flaps  were  then  dissected  from  the  outer  surfaces  of  the  deformed  nose,  also 
from  the  healed  upper  surface  of  the  newly  formed  dorsum,  and  turned  out- 
ward. The  latter  flaps,  with  the  raw  surfaces  upward,  supported,  and 
were  covered  hi  by,  the  former,  which  were  united  at  the  median  line  with 
each  other.  If  later  the  biidge  of  the  frontal  flap  be  severed,  and  the  end 
inserted  lower  down,  and  the  flap  itself  have  only  a  ridge  of  bone  at  the 
center  of  its  long  axis,  the  remaining  upper  surface  being  periosteal,  the  cos- 
me  tic  effect  would  be  improved. 

This  variety  of  deformity  has  also  been  relieved  by  attaching  a  finger  to 
the  sides  of  the  nasal  chasm.  The  nail  was  first  removed,  and  the  palmar 
surface  of  the  finger  denuded,  by  the  formation  of  lateral  flaps,  down  to 
the  distal  third  of  the  first  phalanx.  The  finger  was  then  fastened  in  po- 
sition upon  the  freshened  borders  of  the  deformity  by  means  of  suturea 
passed  through  the  hiteral  flaps,  and,  when  onion  was  sufllcient  to  sustain 
the  nutrition  of  the  part,  the  tluger  was  amputated  at  the  juncture  of  the 
middle  and  distal  tliirds  of  the  third  surgical  phalanx,  and  the  distal  end 
of  the  latter  turned  downward,  to  form  the  end  of  the  nose  and  its  columna. 

The  detail  essential  to  the  proper  description  of  this  operation,  which 
was  done  with  success  by  the  late  Prof.  T.  T.  Sabine,  is  too  extensive  to  be 
considered  here.  A  full  account  of  this  very  interesting  case  can  he  found 
in  the  April  number  of  the  lUnstrat^d  Qaarterly  of  Medicine  and  Surgery, 
1882. 

PattcoasVa  Subcutaneous  Method. — The  subcutaneous  method  consists 
in  the  subcutaneous  division  of  the  depressed  tissues,  so  that  they  are  sep- 
arated from  their  bony  connections,  as  was  done  by  Professor  Pancoast  in 
1843.     The  operation  can  be  best  described  in  hia  own  language; 

'*  A  long,  narrow-bladed  tenotomy  knife  was  introduced  on  either  side 
by  a  puncture  through  the  skin  over  the  edge  of  the  nasal  process  of  the 
upper  maxillary  bone-  The  knife  was  pushed  up  under  the  skin  to  the  top 
of  the  nasal  cavity,  and  then  brought  down,  shaving  the  inner  side  of  the 
bony  wall  so  as  to  detach  the  adherent  and  inverted  nose  upon  either  side. 
The  point  of  the  nose  could  now  be  brought  out.  The  nose  still  remained 
aiiherent  to  the  top  of  the  nasal  chasm.  The  knife  was  a  third  time  intro- 
duced under  the  skin,  in  a  direction  corresponding  nearly  to  the  long  diam- 
eter of  the  orbit  of  the  eyes,  and  the  adhesions  separated  from  the  nasal 
spine  and  the  internal  angular  processes  of  the  os  frontis.  The  soft  parts 
and  the  cheeks  were  loosened,  by  sweeping  the  knife  outward  along  the  sur- 
face of  the  bone,  so  far  as  to  divide  the  infra-orbital  nerve  and  artery  on 
each  side  down  toward  the  median  line,  and  held  together  with  sutures 
passed  through  the  cavity  of  the  nose," 

The  saddle-hack  and  angular  deformities  of  the  nose  are  of  not  infrequent 
oc!Currence,  and  are  either  of  acquired  or  congenital  origin. 

These  defects  can  be  rectified  by  Konig's  method  (Fig,  740),  and  by 
the  use  of  various  mechanical  expedients.  ^lartin's  platinum  support 
(Fig.  741),  as  employed  by  Weir  and  others,  is  representative  of  this  class 
of  mechanism. 
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The  Operation, — A  flap  composed  of  the  upper  lip  and  of  the  nose,  up  to 
the  transverse  center  of  the  nasal  bones,  is  raised  by  free  division  of  the 
mucous  membrane  at  the  gingival  fold,  and  separation  of  the  soft  parts  of 
the  nose  from  the  bony  borders  of  the  meatus  with  a  small  scalpel.  A 
platinum  support  so  constructed  as  to  meet  the  cosmetic  requirements  is 
anchored  in  position  beneath  the  flap  by  inserting  the  ends  of  the  legs  (c  b) 
into  small  openings  made  into  the  bone  at  the  outer  borders  of  the  meatus 
with  a  fine  awl.  The  nasal  flap  is  then  properly  adjusted  to  the  support  (a), 
the  borders  of  the  gingival  fold  are  united  with  fine  sutures,  and  moderate 
pressure  is  applied  to  the  upper  lip  to  secure  prompt  union.  Within  a  week 
or  so  the  post-operative  irritation  disappears,  and  the  patient  will  be  re- 
lieved of  the  deformity  for  a  variable  period  without  material  personal 
discomfort. 

The  introduction  beneath  the  integument  at  the  seat  of  deformity  of  a 
properly  shaped  piece  of  celluloid  is  easy  and  comparatively  satisfactory  in 
the  experience  of  the  author.  The  incision  is  made  in  the  median  line  of 
the  nose  down  to  the  periosteum,  the  soft  parts  are  turned  aside  sufficiently 
to  permit  of  the  introduction  into  the  depression  of  a  celluloid  bridge  so 
shaped  as  to  remedy  the  defect.  The 
flaps  are  closed  with  horsehair  sutures 
and  the  patient  kept  quiet  till  union 
occurs. 

Properly  shaped  pieces  of  gold,  sil- 
ver, platinum,  rubber,  etc.,  placed  on 
the  bridge  of  the  nose,  or  supported 
by  artificial  septa,  are  occasionally  em- 
ployed as  described. 

The  Comments, — The  consideration 
of  these  expedients  is  introduced  with 
the  full  knowledge  of  the  fact  that,  as 
yet,  but  temporary  success  from  their 
use  can  be  assured.  However,  even  this 
may  be  of  great  value  in  certain  cases, 
and  it  is  not  impossible  that  the  im- 
proved technique  of  extensive  practice  may  greatly  increase  the  benefits. 
The  dangers  attending  these  procedures  when  offset  by  aseptic  precautions 
are  of  little  moment.  I  can  not  refrain  from  expressing  the  belief  that  in 
many  of  the  instances  of  non-traumatic,  so-called  nasal  deformities,  the  out- 
line of  the  nose  is  in  accordance  with  the  demands  of  the  architecture  of 
the  face  and  therefore  should  not  be  condemned  for  contributing  its  share 
to  the  "  best  that  can  be  done  under  the  circumstances."  In  such  cases  as 
these  the  morbid  imaginings  of  the  patient  and  the  complaisant  co-operation 
of  the  enterprising  surgeon  may  make  an  agreeable  face  grotesque  by  the 
fashioning  of  an  incongruous  nose. 

Paxaffin  injection  for  the  purpose  of  correcting  nasal  deformities,  espe- 
cially saddle-nose,  appears  to  be  an  established  procedure.  It  ought  to  be 
realized  at  once  that  the  practice  is  not  as  simple  as  it  may  seem  at  first. 


^^^ 


741. — Martin's  nasal  support. 
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However,  when  properly  conduL'ted  the  outeonie  is  in  mngt  instances  highly 
satisfjR'tory.  In  eacli  ease  ;i  thorough  a!?ej>tie  teehnique  should  he  praeticed 
in  all  respeets,  Botii  hnrd  and  .sol't  |ifiratVin  are  eniployed  for  the  pnrpogo, 
the  latter  certainly  appearing  to  he  the  safer  for  reasons  that  will  hereafter 
appear.  The  detrree  of  the  melting  point  of  the  paraffin  u^ed  has  nmeh  to 
ilo  with  the  security  of  the  proeedurct  110*^  F.  heiuf;  the  most  trustworthy.  A 
dfgree  much  hi;iher  than  this  exposes  the  patient  to  the  dangers  of  pul- 
monary enihoUsm,  liiTfiuse  of  the  diilhience  of  thi^  paraffin,  and  to  impaired 
intecrrity  of  the  §kin  heeause  of  the  undue  temperature.  If  Iowxt  than  110'" 
F.,  its  hardness  may  plug  the  needle,  interfere  with  the  proper  molding,  etc. 
The  materiel  Hiiiliil>l*'  to  melt  at  tliis  degree  (IKP  K)  can  now  he  secured 

in  shops,  for  immediate  use,  in 
sealed  sterile  ttihes.  The  rnjeetion 
can  he  made  with  tlie  antitoxine 
syringe  or  with  one  deeigned  for 
the  puqiose  (Fig.  74*3),  and  in 
either  case  the  needle  should  l>e 
stout,  sharp,  and  with  a  sufficient 
lumen  to  permit  tlie  ingredients 
to  '*  emerge  from  the  needle  in  a  thread-like  string,*'  **  easily  molded  and 
quite  eapahlc  of  forming  an  emholus  "  (Smith),  when  properly  cooled. 

The  fjprraiion. — Secure  an!^sthe^iia  at  the  seat  of  prepared  puncture 
with  a  drop  or  two  of  a  two-per-eent  solution  of  cQcaine  if  required;  intro- 


Fio.  742.— SmiUfsi  pjinilliii  injetiion  syriiigv. 


Fio.  743.— Deform  it)'  of  nose. 


Fi«.  744.— Deformity  of  nose  rectified 
by  pttralHii  injection. 


duce  the  needle  at  the  selected  point  into  the  suhcutanwus  tissue  just  be- 
neath the  skin,  slightly  beyond  tlie  deformity  (Fig,  743);  hegin  the  injec- 
tion slowly,  continnmg  it  with  frequent  intcrrujitions  to  permit  the  proper 
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molding  of  the  drug,  withdrawing  tho  noodle  gradually  as  the  injection 
proecx'tls;  finally,  when  a  ^ulTlcitnt  amount  is  introduced,  withdraw  the 
needle  entirely,  closing  the  point  of  puncture  with  collodion.  When  proper 
molding  is  assured  (Fig.  744),  hasten  the  hardening  by  ice-water  applica- 
tions or  by  a  mild  use  of  the  ether  spray. 

The  Dangers. — ^With  the  exercise  of  care  in  the  preparation,  introduc- 
tion, and  control  of  the  agent  little  fear  of  nnfavoral>le  outcome  need  bo 
felt;  but  indilTerence,  carelessness,  or  ignorance  in  the  use  may  he  followed 
by  either  toxic  absorption,  excessive  intlammatory  action,  loss  of  tissue 
from  infection,  abscej^s  and  overheating  of  the  drug,  pressure  necrosis,  air 
or  paratlin  embolism,  deformity  from  too  little  or  too  great  amount  of 
the  injection  and  from  its  going  astray;  its  absorption,  its  interference  with 
muscular  action  of  tlie  ala,  and  the  effects  of  an  improper  melting  point. 

The  He  marks. — Tlie  proper  temperature  can  be  secured  l»y  dro[»ping 
the  loaded  syringe  into  water  of  the  requisite  warmth,  remembering  that 
the  needle  cools  sooner  than  the  barrel  of  the  instrument.  Special  syringes 
kept  at  suitable  temperature  by  electricity  or  hot  water  are  devised;  also 
syringes  are  coverctl  with  gutta  pereha  for  a  similar  reason.  If  the  needle 
only  lie  dijiped  in  hot  water  for  a  few  seconds  before  use,  hardening  of  the 
drug  en  route  will  be  obviated.  If  the  fingers  1m3  pressed  along  the  ridge 
of  the  nose  to  limit  the  spread,  no  danger  of  invading  the  ala  or  orl>ital 
region  will  occur.  If  WockI  can  hi^  drawn  into  the  needle  after  injecting 
cocaine,  the  paratlin  should  not  be  introduced  at  that  situation. 

The  liesuUs. — Paget  *  reports  forty-three  cases  done  for  defortned  noses 
with  no  accident,  and  a  great  majority  with  a  satisfactory  outcome. 

The  defornuty  of  twisted  no«e  (Fig.  744  a)  is  corrected  (Fig,  744  h) 
by   cutting  upward   subcutaneoiisly   with    a   fine   sharp   thin    chisel    and 


Pro,  744  «.— A  twisted  n*v-       Fio.  744&,— The  twisted 
sal  deformity.  nasal  duformity  corrected. 


c     ^  d      ' 

Fio.  744  e.—An  angular  na- 
sal deformity. 

Fio.  744  d.—The  defurtuity 
corrected. 


mallet  the  bony  connections  l:»etween  the  nasal  bones  at  either  side  and 
the  naeal  process  of  the  superior  maxilla  and  adjusting  the  parts. 

The  antjtthir  no.sp  can  he  made  sba|iely  often  by  the  removal  of  the  siiper- 
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abuiuhmt  tissue  at  the  scat  of  deformity  with  a  sharp  chisel  or  knife 
(Figs.  744  c  and  d).  The  incision  for  this  purpose*  is  hxated  io  the  median 
line  of  the  defunnity,  and  is  of  propur  dimeiisioiis  to  permit  exposure  of 
the  enhirgement  without  undue  injury  of  the  contiguous  soft  parts.  Alter 
removal,  the  incision  is  closed  in  the  uaual  manner. 

Disfigurement  of  the  nose  dependent  on  morbid  growths  frequently  re- 
quires treatrTient.  So  long  as  the  bony  and  cartilaginous  framework  of  the 
nose  remains  intact,  the  removal  of  the  disfigurement  and  the  grafting  of 
the  raw  surface  resulting  therefrom  can,  in  the  great  majority  of  cases,  be 
carried  to  a  satisfactory  issue,  as  in  the  following  case: 

This  pntient  came  under  the  obsorvatioD  of  the  writer  while  suJfering  from  a  large 
and  higfily  viiscular  angioma  involviny'  nearly  all  of  the  superficial  structures  of  the 
Dosc  and  the  coUimim  (Fig,  745).  The  growth  bt^gun  in  infancy  as  a  **  mother's 
mark '^  and  hnd  iucrcrt.sed  rapidly  in  size  during  the  last  three  or  four  years.  Re- 
peated severe  hiemorrhages  had  occurred  from  an  uleeratiug  point  on  the  ^iurface, 
which  greatly  weakened  the  patient.  The  following  plan  of  treatment  was  carried 
into  effect.  The  circulation  wm  controlled  at  either  side  of  the  nose  by  long-bladed 
forceps  so  applied  as  to  compress  the  upper  lip  and  cheek;  that  of  the  frontal  vessels 
Vfus  controlled  by  direct  external  pressure.  The  growth  was  split  in  the  median  line 
down  to  the  bony  and  cartilaginous:*  fnimework  the  entire  length  with  a  scalpel,  aod 
the  respective  halves  were  turned  aside  with  a  blunt  instrument  carried  along  the  booj 
and  cartilaginous  tissues  to  the  outer  linijls  of  the  growth,  where  they  were  ligatured 
with  the  cobblcr*8  stitch  and  cat  away  with  cautery.  The  aire  were  not  involved  suf- 
ficiently to  require  removal.  After  the  cutting  away  of  the  ligatures  the  granulating 
surface  was  covered  with  skiu  grafte,  and  quickly  healed  (Fig.  740).  The  remaiaitig 
points  of  angiomatous  structure  were  treated  with  galvano-puncture. 

Harelip. — ^The  deformity  of  harelip  constitutea  a  large  proportion  of 
the  congenital  defects  calling  for  operations  upon  the  face. 

The  operations  for  its  relief  can  be  practiced  at  any  age,  but  the  best 
time  is  as  soon  after  birth  as  the  infant  becomes  sufficiently  well  educated  to 
take  its  food  and  enabled  to  hear  the  Iobs  of  blood.  If  the  infant  be  plump 
and  robngt  operation  can  bo  practiced  earlier  tlian  if  weak  and  puny.  The 
exceptions  are  rare  when  operation  is  not  admi^^sible  at  four  months  of  age* 
The  complete  control  of  the  patient  during  the  operation  is  important 

For  this  purpose  an  anaesthetic  should  be  given,  chloroform  being  usuallj 
selected.  The  arms  of  the  patient  are  placed  at  the  sides  and  held  in  position 
by  a  napkin  surronnding  the  body  and  pinned  sufficiently  tight  to  prevent 
their  withdrawal,  being  careful,  however,  not  to  constrict  the  chest  during 
anaesthesia.  One  assistant  takes  the  child  in  his  lap,  another  stands  behind 
him  and  holds  the  infant's  body.  The  head  of  the  patient  is  held  by  the 
hands  of  the  first  assistant,  so  as  to  enable  him  to  control  the  movements  of 
the  bead,  and  likewise  the  circulation  in  the  facial  arteries  with  the  fingers, 
and  at  the  same  time  to  bend  the  head  forward,  that  blood  may  escape  from 
the  mouth*  lie  can,  if  necessary,  also  administer  the  anaesthetic  with  a  small 
sponge  held  between  the  index  fingers.  The  success  of  the  opei*ation  will 
depend  in  a  very  large  degree  upon  the  entire  absence  of  tension  of  the 
.piirts  w^hen  placed  in  position.  To  prevent  tension,  it  is  often  necessary  to 
f  teparate  the  lip  and  cheeks  to  a  considerable  extent  from  their  bony  coa- 
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Fio.  745. — Before  operation  (|  suse)* 


Fia.  746.— AfLur  oporatioo  (i  sizej. 
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nections.  In  some  instances,  owing  to  the  diffieultics  of  the  case,  the  lo8B 
of  blood  will  be  cons^irlerattU*,  iinloi^s?  every  precaution  bo  taken.  The  cor- 
onary vessels  u^iiailv  supply  the  bleeding  points^  but  they  can  be  easily  con- 
trulled  by  grai?ping  the  lip  at  both  Bideg  of  the  incision  Ijetween  the  thumbs 
and  lingerie.  By  thi:*  proeedure,  the  same  force  that  puts  the  part  upon 
the  stretch  ali^o  checks  the  How  of  hlood.  As  the  lingers  of  the  assistant 
often  hinder  llie  O])erjitor,  especially  if  the  eleft  be  large,  their  action  can 
readily  be  su|)plenu'nted  liy  passing  through  the  lip,  at  each  side  of  the 
projHJsed  cut.  a  strong  silk  ligature,  which,  when  looped,  makes  it  ptjissible 
to  kec]}  the  jmrts  on  the  stretch  without  inconvenience,  antl  which  can  l>c 
so  plaeed  that  when  made  tense  the  coronary  vessels  will  be  compressed. 
Either  Milne's  artery  compression  forceps  or  Ijangenbeck's  serre-fines  {Fig, 
in.'V)  will  enntro!  the  hfeniorrhnge  admirably  if  fixed  at  the  angle  of  the 
numth  on  each  side.    If  the  blades  of  the  ordinary  dressing  forceps  be  sur- 


Fia  747 — iTistrumpufs  employed  in  opemtion  on  haivlip.  a.  D<njbie-e<ij;j«Hi  niui  niunt^ 
pointed  kiiiveb',  b.  ThnniU-  nnd  TriouM^-Uxtthed  forecps.  c»  Sfiurp-jHiinted  curved, 
mill  blunt  pointed  f^traight  seissors.  (/.  Harelip  pins  (not  frequently  used  now), 
e.  LangeDbeck^s  serre-fities.    /,  Forcipressure  forceps. 

roiindetl  hy  adhesive  plaster  and  closed  upon  the  lip  by  rnbber  bands  passed 
around  the  handles,  a  nseful  t^nhstitnte  will  be  had  for  the  instruments  jiiet 
mentioned  (Fig.  747).  The  borders  may  l>e  pared  with  a  i^harp-pointed 
scalpel,  i?trong  scissors,  or  the  Irianguhir  cataract  knife;  the  latter  is  very 
ui^efnl  for  this  purpose.  It  is  not  permissible  to  sacrifice  certain  of  the  par- 
ings taken  frtim  the  frc*e  borders  of  the  cleft,  except  in  cases  with  hut  little 
<leforTnity;  tliey  therefore  should  remain  attached  and  he  utilized  in  filling 
in  the  ^ap,  this  being  the  only  satisfactory  manner  of  avoiding  the  occur- 
rence of  the  objectionahle  notch  often  seen  after  operations  for  harelip.  The 
pins  anil  sutures  should  perforate  the  Haps  at  least  a  third  or  fourth  of  an 
inch  from  the  burdcrs  of  the  wound,  and  even  farther,  if  there  he  any  degree 
of  tension-  One  or  two  of  t*ither  will  Ih»  sutTicient  in  the  majority  of  cases. 
Neither  pins  nor  sutures  are  carried  entirely  through  the  flaps,  but  are 
passed  near  to  their  under  surface.    The  sutures  may  be  inserted  nearer  to 
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the  edges  of  the  wonml  than  the  pins,  and  in  sufficient  nnmber  to  properly 
connect  the  hps.  The  pins  are  removed  witliin  two  ur  three  days,  the 
sutures  remain  longer.  If  ulceration  around  the  pins  he  threatened,  they 
shonld  be  removed  after  others  liave  been  imserted  at  new  points  to  receive 
any  strain  tlutt  may  be  prci^unt. 

The  operation  for  nil  forms  of  harelip  can  be  divided  properly  into 
three  steps. 

The  First  Siep.— In  the  first  step  the  possibility  of  the  oecurrence  of  tension 
with  nnion  of  the  borders  of  the  defect,  is  combated  by  freely  geparatnig 
the  lip  and  perhaps  also  the  cheek  backward  and  upward  from  the  bone  at 
cither  side  with  scissors  or  8calpeh  A  restraining  ala  should  be  separated 
from  lis  bony  connectious  in  a  similar  manner.  Unusual  bony  projection 
should  be  remedied  by  instrumental  or  manual  force  at  this  time- 

The  Second  Siep. — The  second  step  consists  in  making  the  borders  of 
the  cleft  tense  with  mouse-tooth  forceps  and  cutting  them  of  equal  thick- 
ness with  a  small,  sharp-pointed  scalpel,  or  with  scissors,  in  accordance  with 
the  plan  of  the  opemtion.  When  possible,  the  preparatory  cutting  shonld 
be  planned  so  as  to  ntilize  the  jnirings  in  the  final  closure,  thus  lessening 
tension  and  obviating  a  notclied  vermilion  border.  The  peiiormance  of 
this  step  is  attended  with  more  or  less  hamiorrhage,  which  can  be  ejisily 
controlled  by  pressnre  at  either  side  of  the  lip  with  the  lingers,  by  Langen- 
beck's  serre-fines,  or  properly  adjnsted  tniction  sutures. 

The  Third  S/ep. — The  third  step  relates  to  the  approximation  of  the 
divided  borders.  The  borders  are  apposed  by  forward  pressure  directed 
from  tlie  cheeks  by  the  assistant.  A  single,  long  harelip  pin  is  then  carried 
through  the  fiaps  at  the  center  of  the  lip  at  considerable  distance  from  the 
borders,  iiud  its  iulluence  supplemented  with  a  figure* of -eig lit  aseptic  cotton- 
yarn  suture  applied  moderately  tight  The  vermilion  borders  of  the  Haps 
are  now  carefully  adjusted  and  united  with  silkworm-gnt  snturcs  ;  the  upper 
border  is  similarly  treated.  The  pin  is  then  withdrawn  and  the  intervening 
space  suitiibly  joined  with  similar  sutures.  Two  or  three  sutures  of  fine 
catgut  or  silk  are  next  applied  to  the  vermilion  border  and  mucous  mem- 
brane. If  tension  be  marked,  the  pin  or  needle  employed  in  the  primary 
adjustment  of  the  borders  can  again  be  used,  and  its  influence  supplemented 
with  the  cotton-yarn  suture,  on  til  danger  of  ulceration  at  tlie  points  of 
perforation  is  feared.  If  still  further  restraint  be  needed,  the  pin  may  be 
reapplied  at  a  dilTerent  site. 

The  wouud  is  then  dressed  with  iodoform  or  acetanilid  imd  still  further 
supported  if  necessary  with  adhesive  strips  which  are  applied  far  back  on 
either  cheek,  drawn  forward,  crossed,  and  attached  to  the  oijposite  sides  simnl- 
taneously.  If  there  be  a  cleft  in  the  hard  palate  also,  the  application  of 
iodoformized  collodion  to  the  surface  of  the  wound  will  prevent  the  food 
and  buccal  discharges  from  soiling  its  borders.  The  wound  is  redressed  at 
the  end  of  the  second  or  third  day.  The  sutures  are  removed  successively 
from  the  fifth  day  on,  the  lip  being  fortified  by  adhesive- plaster  restraint 
over  the  site  of  removal  if  advisable.  When  union  fails  in  part  or  entirely, 
the  borders  ought  still  to  be  held  as  nearly  together  as  possible,  during  sucli 
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a  degree  of  repair  as  may  take  place.  An  attempt  to  remedy  a  seconclaiy  ^ 
defect  of  this  sort  by  operation  should  not  lie  made  until  some  time  has 
elapsed,  in  order  that  the  borders  shall  again  become  well  henled,  and  the 
condition  of  the  patient  iniprove<!.  In  all  instances,  carefully  avoid  closure 
of  the  nostrils  unle^i^  the  patient  is  able  to  bi*c^athe  easily  through  the  mouth 
when  they  aire  obstructed. 

Single   Harelip. — Single  harelip  can  be  treated  by  superficial  or  deep 
paring  witli  tMrect  union  of  the  borders  of  the  cleft  either  by  the  single-  or 


Fio.  748, — Miniulfs  method  of  frestiening  and  sultirt. 

donble-flap  methods.  The  simplest  method  consists  in  paring  with  a  knife 
the  borders  of  the  cleft,  loosening  freely  the  labial  connections  to  the  bones, 
and  bringing  the  edges  directly  into  contact  with  each  other.  Unless  the 
operation  is  carefully  performed  this  method  is  often  followed  by  a  noteh 
at  the  border  of  the  lip  where  the  flaps  are  joined. 

The  Siftglc-ffap  Method  (Mirault)  (Fig.  748). — Draw  down  both  borders 
of  the  cleft  and  freely  sever  their  connections  with  the  bone;  pare  the  l>or- 
der  of  the  longer  portion,  and  make  the  flap  from  the  shorter;  turn  down 
the  flap,  and  api»roxiinatc  and  unite  the  borders  as  before  described. 

The  Douhh'jiap  Method  (Malgaigno). — Pass  a  silk  ligature  through 
each  angle  of  the  fissure;  divide  the  sublalnal  connections;  make  one  side 


u.>>j 


Fjo,  749. — Malgiiigtie's  itiuthud  of  freeheniug  and  suture. 

tense;  tmnsfix  it  near  the  border  of  the  fissure,  and  cut  upward  to  and  over 
the  apex  nf  the  same;  repeat  the  operation  on  the  opposite  side  of  the 
fissure;  draw  both  flaps  thus  formed  downward,  bringing  their  cut  surfaee& 
in  contaet  with  eadi  other  (Fig.  74D) ;  close  the  cleft  with  a  pin  or  suture 
passeil  near  to  the  vcrniilion  border,  and  with  another  above  if  nect*ssary; 
unite  tlie  everted  flaps  by  a  tine  silken  thread  or  horsehair;  cut  otf  their 
extremities  obliquely,  leaving  enough  tissue  to  fonn  a  prominent  projcs:tioii 
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at  the  margin  of  the  lip  in  order  to  obviate  the  formation  of  a  notch.  If 
the  cleft  be  shallow  the  flaps  should  remain  connected  above  and  be  turned 
tlowiiward  and  united  as  before. 


i^J) 


FiQ,  750.^11agedorn*B  method  of  IresheniDg  and  suture, 

Hagedom's  Method  (Fig.  750). — Loosen  the  lip  and  fix  the  horders  of 
the  cleft  with  traction  sutures;  make  a  curved  incision  on  either  side  by 
transfixion  from  aliove  downward  along  the  outer  limit  of  the  convex  miico- 


Fio.  751,— Sim  on  *5  method. 


^cutaneous  borders  of  the  cleft  to  near  the  vermilion  hordcr  of  the  lip,  the 
incision  in  the  major  border  of  the  cleft  l>etng  slightly  the  longer;  from 
near  to  the  lower  end  of  the  shorter  incision  and  from  the  lower  end  of 
the  longer  one,  two  short  incisions  are  made,  the  one  passing  horizontally 
outward,  and  tlie  other  obliffnely  upward  and  outward.  Short  incisions 
are  then  made  outward   from   the  free  borders  of  the  cleft  to  the  long 

ones.  The  upper  extremi- 
ties of  the  primary  incisions 
are  unite<l  by  short  trans- 
verse incisions,  and  the  mar- 
ginal tissue  is  removed.  The 
horderi?  are  brought  in  con- 
tact  and    united    with    silk- 

Fio.  752.— Bieffenbach*a  method,  liberating  incisions.     ^'^^^\  ^^^^-^ 

*S  i  m  o  n  *s     M  etho  d     (Fig. 

751)»— Simon  made  an  T-shaped  incision  in  the  border  opposite  the  median 
one,  and  a  recumbent  -c-.shaped  incision  at  the  nUHJian  border  (A)  ;  the  tis- 
sues were  removed,  the  upper  limits  of  the  freshened  tjorders  were  united 
firsts  and  the  remaining  portions  subsequently.,  in  the  usual  manner. 
40 
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Dicffenhaclt's  Method, — In  cases  with  wide  and  complete  clefts,  liberat- 
ing iTK-isions  pas8iii>,^  around  tlie  ahp  (Fig,  7ii2)  and  outward  for  a  short 
dislante  into  the  clit^eks,  or  made  transvtTselv  directly  Ixdow  the  nogo,  are 
of  iiiiich  service  in  securing  ready  and  proper  coaptation  of  the  borders  of 
the  cleft  Tliesc  incisions  enable  the  surgeon  to  make  more  readily  the 
needed  detach  men  t  of  the  lip  from  the  jaw. 

Konitfs  MethotJ. — Ki>nig  removes  the  borders  of  the  cleft  entirely,  and 
then  forms  a  flap  at  either  side  l>y  means  of  incisions  directed  downv^^ard 
and  outward  from  near  the  middle  points  of  the  vertical  ones  (Fig*  753). 


CfcJ^) 
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Fio.  753. — K5nig*s  method  of  freshening  and  suture. 

The  incision  at  the  outer  side  of  the  cleft  is  somewhat  the  longer.  The 
flaps  are  tilted  dowjiward  in  sewing,  thus  obviating  the  liability  of  a  notch 
in  tlie  vermilion  border. 

Giraldh's  3/r^A  (></.— Giraldes*s  medio  J  is  principally  employed  when 
the  deformity  extends  into  the  nasal  cavity,  and  the  flaps  are  constructed 
eo  as  to  provide  a  floor  to  its  entrance  (Fig.  754).  When  the  flap  (1)  is 
carried  upward  to  repair  the  fltxjr  of  the  nostril,  the  angle  of  this  flap 
is  then  brought  in  contact  with  the  angle  at  the  upper  extrejiiity  of  the 


Fig.  754-— rriraldcs's  method  of  freshening  and  Butui\. 

border  (3),  the  cut  surfaces  thus  brought  into  apposition  being  of  a 
similar  lengtlj  (3,  4).  The  freshened  border  (5)  then  eornes  in  contact 
with  (2)  the  point  of  the  flap  resting  upon  the  undermost  cut,  in  which 
position  the  margins  are  united.  The  eutieular  border  of  the  end  of  the 
inner  fliip  (1)  is  partially  removed  so  that  a  freshened  wedge  of  tissue 
is  inserted  at  the  horizontal  incision  of  the  flap.  This  is  an  admirable 
ofieration,  anrl  I'an  be  employtnl  on  all  occasions  where  extensive  deformity 
exists. 
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Fio,  755.— Double  lia).-li|.. 


DoeMb   Harelip  (Simple). — Pare   the   centTal   portion    (Fig.    755)   on 
lintli  ^^itlet^;  make  lateral  flaps  with  their  uttaehnicrits  below  at  the  outer 
honlers  (a  b);  hberate  tfie  labial  eoi> 
mTtioiis,    and    approximate    the    raw 
surfaces  by  the  aid  of  silkworm-gut 
sutures. 

Complicated  Harelip. — Tlarclip  is 
often  cornplieated  l>v  a  fissure  through 
the  alveolar  proeoss,  which  gometimes 
extends  to  the  hard  pal^ite,  and  even 
heyond,  and  through,  the  soft  parts.  For  a  time  before  the  operation,  it  is 
well  for  the  parents  or  nnrse  to  make  gradual  pressure  upon  the  more 
prominent  bony  portion,  combined  with  outward  traction  on  the  depressed 
side,  endeavoring  thereby  to  cause  the  alveolar  arch  to  assume  as  nearly  aa 
possible  a  normal  outline.  A  reasonable  degree  of  patience  in  making  these 
painless  manipulations  will,  in  time,  effect  a  more  satisfactory  result  than 
the  a]»pHeation  of  sudden  force  by  means  of  forceps.  Tlie  practice  of 
forring  the  ahxH*lar  extremities  into  position,  paring  and  wiring  them,  is 
pernicious,  since  to  do  so  still  further  shortens  the  outline  of  the  arch  of 
the  superior  maxilla,  and  does  not  result  in  a  bony  union  of  the  extrem- 
ities. The  gentle  but  constant  traction  exerted  by  the  united  lip  will  in 
time  as  certainly  reduce  the  proji^cting  bone  to  the  proper  place  as  the 
more  vigorous  measurers. 

It  is  lietter  to  allow  the  deformity  of  the  hard  parts  to  remain  un- 
molested until  the  teeth  appear,  when  tlie  outline 
of  the  biting  surface  of  the  upper  may  he  compared 
with  that  of  the  lower  Jaw,  and  made  to  meet  it 
by  rectifying  the  upper,  and  introducing,  if  neces- 
sary, athlitional  teeth  upon  a  plate  to  till  any  gap 
in  the  biting  surface.  Giraldes's  method  (Fig,  754) 
oilers  the  best  means  of  closing  the  fissure  in  the 
lip  in  these  cases. 

The  fiSsHure  may  be  double,  and  involve  both  the 
hard  and  soft  parts,  back  to  and  through  the  soft 
palate.  The  intermaxillary  bone  in  these  eases  may 
project  freely,  and  even  be  adherent  to  the  soft 
parts  covering  the  end  of  the  nose  (Fig.  756).  If  such  be  the  cas€%  division 
of  the  vomer  may  be  practiced,  after  which  the  projecting  portion  is 
forcibly  pressed  into  position,  and  the  soft  parts  are  united,  as  in  the 
simpler  forms;  except,  perhaps,  it  may  not  be  prudent  to  unite  both  sides 
simnltaneously  for  fear  of  causing  too  great  traction. 

The  Management  of  a  Projecting  Intermaxillary  Bone, — Many  plans 
to  remedy  an  excessive  projection  of  this  bone  have  been  devised.  Elan- 
din  advised  the  frt^  removal  of  a  properly  estimated  triangular-shaped 
piece  from  the  vonjer  (Fig.  757).  But  attendant  haemorrhage  and  failnr^ 
of  union  caused  many  surgeons  to  advise  rather  its  subperiosteal  resection. 
The  subperiosteal  method  is  readily  accomplished  by  raising  the  periosteum 


Fig.  756.— Complicated 
n&relip. 
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and  superimposed  raucous  membrant'  iiiimultaneouBly  with  a  delicate  peri- 
osteotouie  through  incisions  made  along  either  side  of  the  edge  of  the 
vomer.     After  a   proper  extent  of  denudation,   the  elevated   tissues   are 

drawn  aside  by  retractors,  and  the 
triangular  fiection  is  made  with  strong 
scissors;  the  [irojecting  portion  is 
forced  into  place,  and  the  soft  parts 
are  properly  retained  by  suital>ly  ar- 
ranged intra-nasal  and  supra-iahial 
'\  restraint.  Rose  advised  that  a  single 
vertical  incision  he  made  through 
the  bone  after  denudation. 

When  the  protruding  portion  is 

Fio.  7o7.-Projcc*Mnfr  intermaxillary  bone,    eonnected   to  the   nosc,   it   should    be 

B 1  and in's  operation,  triangular  incision,  separated  with  care  or  the  colunma 


f/m 
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Rose*s  operation,  dotted  line. 


will  be  impaired. 


Bardelehen  divided  the  bone  after  denudation  for  about  three  quarters  of 
an  inch  and  then  reduced  the  deformity  with  but  trivial  bleeding.  The 
reduction  of  the  deformity  then  causes  an  overlapping  of  the  borders  of  the 
vomer,  which  is  foHowrd  by  union  of  the  apposed  surfaces. 

The  Operation  for  Double  Harelip  (Cooiphcatcd). — After  proper  reduc- 
tion of  the  intermaxillary  bone,  the  central  strip  of  integument  is  pared  at 
the  margins  so  as  to  form  a  (juadrilateral-shaped  flap.  After  this  is  ac- 
complished the  outer  borders  of  the  cleft  are  pared,  the  lower  portions  of 
which  are  provided  with  tlaps  similar  to  those  in  Malgaigne's  operation. 
The  borders  of  the  upper  portions  are  removed  entirely.  The  attaciied  flaps 
are  turned  downward,  trimmed,  and  properly  united  with  each  other,  coinci- 
dent with  the  proper  adjustment  of  tlie  reuuiining  corresponding  borders 
of  the  wound  (Fig.  758).     The  author  in  two  cases  of  this  character  has 
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Fiu»  7J>8.— Operation  for  double  harelip, 

turni'd  outward  the  parings  of  tlie  vertical  k>rders  of  the  central  segment, 
and  inserted  the  distal  ends  n^spectively  into  transverse  incisions  made  one 
beneath  either  aln,  as  in  Giratdes-s  method.  This  plan  provides  a  good  floor 
to  the  entrance  of  the  nostrils. 

Hatjeihirn^  Methoti  (Fig,  750).— Hagedorn's  mrthod,  although  not  so 
simple  as  the  jircccding  one,  rtHjiiires  no  special  description  to  explain  it. 
The  teat  I  ike  projection  at  the  median  line  of  the  upper  lip  is  longer  than 
necesfiary. 
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Oin'ti\^  MeUtOiL~Jn  this  operation  the  prolabium  and  the  incisive 
bone  art'  reiiioved  und  thick  tttijts  are  cut  as  follows:  Un  the  right  the 
incision  c  d  e  (Fig.  7tjO,  a)  h  made  and  the  fragments  removed.     On  the 


Fig.  T5D. — I!figcilt>rn's  t>|jcratinn  tvr  double  harelip. 

left  the  incision  f  b  h  made  and  the  respective  borders  united  so  as  to 
bring  a  to  c  (Fig.  T(U),  h  to  tl  and  /'  to  r,  when  the  sutures  are  introtluccd 
and  tied. 

The  After-treatment — In  such  cases  as  these  care  must  be  taken  not 
to  obstruct  the  nasal  openings,  hence  cumbersome  dressings  should  be 
avoideil,  and  tlie  wound  treated  with  iodoformizeil  eolbxlion  supplemented 
with  a  scanty  gauze  covering.  The  mouth  and  the  nostrils,  especially 
the  latter,  sliould  be 
kept  well  cleansed 
and  free  from  all  dis- 
charges, food,  etc.  In 
other  respects  the 
treatuient  is  similar 
to  that  of  the  preced- 
ing cases. 

The  Ee.uilis.^ 
The  rate  of  niortahty 
depends    on    the    se- 
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Fio.  7fiO.— Owen'i  operation. 
Making  flaps. 


Fig.  761. — Owen's  o|temtiou. 
Flaps  uuited. 


Verity  of  the  operation,  age,  condition,  and  environment  of  the  patient,  etc. 
About  five  per  cent  die  in  the  first  two  weeks  after  operation,  and  about 
forty  to  fifty  per  cent  during  the  first  year.  However,  the  operation  can 
not  ab>ne  be  Ida  rued  for  this  higli  rate. 

CheOoplasty  is  an  operation  directed  to  the  cure  of  deformities  of  the 
lips  dependent  on  disease  or  congenital  defects.  The  general  techuiijue  of 
cheiloplasty  d lifers  imt  little  from  that  of  harelip.  The  former  o|)eration  is 
addressed  mainly  to  the  defects  of  adults  and  tlu)se  amenable  to  discipline. 
Therefore,  the  requirements  of  cleanliness  are  better  observed,  and  tlie  final 
results  are  corres[mndingly  improved. 

Deformity  of  Lower  Lip.  The  V  Ifid^ion.^TlK*  V  incision  is  employed 
for  the  removal  of  epitheliomata  or  other  raorhid  growtlis  that  do  nut  re- 
quire the  elimination  of  more  than  one  third  of  the  lij).  The  wdxole  thick- 
ness of  the  lip  is  divided,  the  length  of  the  arms  of  the  V  being  increased 
proportionately  to  the  width  of  its  base.     Tlie  usual  liberating  ineisit>nB  may 
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be  rrqiiirt'd.    The  cut  surfaces  are  united  by  tbe  same  means,  and  cared  for 
in  the  same  mnnner,  as  in  operations  for  harelip  (Fi^,  7()v), 

Grant's  Method.— This  incision  can  be  eniplovi^d  in  place  of  the  V- 
shaped  incision,  especially  when  the  gap  following  the  latter  is  too  wide 


Fio.  761t. — Gmut^s  op^mtioiu    Flap  formeil. 


jCJ 


Fio.  763. — V  incision ;  union 
with  harelip  pins. 


Fio.  764. — Grant*s  operation.    Flap  aniUd. 


for  the  purposes  of  ready  adjustment  with  satisfactory  cosmetic  effect ;  also 
the  obliijue  incisions  b  e  and  c  f  (Fig.  703)  can  be  extended  beneath  the 
chin,  affording  opjjortunity  to  remove  diseased  l}Tnphatics  (Fig.  7(»3). 

Bhmus's  Method — In  this  method  the  growth  involves  more  or  less  of 
the  lower  lip.  After  removal  of  the  growth,  the  s^'milnnar  incisions  ( Fig. 
7f>o)  iire  made,  their  len^'^th  being  regulated  by  the  freedom  of  tbe  subse- 
quent adjui^tment  of  the  tlaps.  If  tbe  morbid  process  will  permit  (Fig.  7*i5), 
sufficient  mucous  membrane  may  be  saved  or  separated  and  transferred 


Fio.  765.— Blityitis's  mi'lhiMl  for 

rvmr>Vjt|  fif  h^WCT  lip, 


Fio.  766, — Bhisitis*^  n»<*tho<l  for  n?tuoTal 
of  U*wt»r  Up,    Flnp.H  iinit(*il. 


hy  slitling  from  tbe  inner  surface  so  as  to  cover  the  oral  margin,  thus  pro- 
viding a  suitable  vermilion  border  when  suture^l  to  the  integumentary  edge. 
The  Ilonzontnl  fneision, — When  the  mnrl>id  proecss  dens  not  involve 
the  fri^e  border  of  the  lip,  it  can  lie  removed  by  an  oval  incision  horizontally 
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Bitnatecl,  aTid  the  ^p  closed  in  tlie  usufil  niaiinrr  (Fi^.  7T>7).  If  tlie  i^pace 
be  too  Inr^a*  to  admit  of  closure,  it  can  l>e  Mt  to  in>al  l>y  granulation,  or 
be  remedied  by  the  sliding  process,  either  with  or  without  parallel  or 
transverse  iocisions. 

Celsns's  Melh  od.—\Yheji 
the  morbid  growth  involves   Fio.  767.— A  method  of  romovjd  of  suporflcial  epithe- 
the  whole  orhalf  of  the  lip,  1'^"*"  ""^  ^^P- 

the  broad-lmsed  V  incision  is  supplemented  by  transverse  ones  extending 
outward  from  eaeh  angle  of  the  mouth  a  sufhcient  distance  to  admit  the 
easy  joining  of  the  Y  borders  after  the  tissues  have  been  freely  liberated 
from  their  bony  attachments  (Figs.  768  and  769).     If  difficulty  he  expe- 


Pig.  768.— CcIbubYs  method.    Flap  formed.         Fig.  769. — Celsus's  methotj.    Flap  united* 


rienced  in  sliding  the  flaps,  it  may  be  overcome  by  making  short  vertical 
incisions  through  the  ebeek  at  the  outer  extremities  of  the  horizontal  ones 
(c,  e).  The  most  ingenious  feature  of  tliis  metliod  consists  in  dividing 
the  bueeal  naicoiis  membrane  at  lea^^t  a  fonrth  of  an  inch  above  tlie  in- 
cision made  through  tlie  ebeek  and  parallel  with  it,  so  that  when  the  out- 
ward cuts  are  completed,  and  the  parts  joined  in  the  median  line  to  form 
the  lip,  the  raw  lionler  of  the  latter  can  be  covered  by  turning  the  pro- 
cesses of  nmc'ous  membrane 
over  it,  thereby  forming  an 
excellent  vermilion  border. 
The  angles  of  the  mouth 
are  also  to  lie  formed  by 
stitc*hing  the  membrane  and 
buccal  cuts  to  each  other. 

Estfo  ti  (lets  Meth  nd.— 
Esl  lander's  Jrictbod  is  effi- 
cient when  the  loss  of  lip 
is  partial,  located  at  one 
side;  and  encroaches  on  the  skin  over  the  chin  (Fig.  770).  A  triangidar  flap, 
having  the  coronary  artery  in  the  pedicle,  is  turned  downward  from  the 


Fio.  770. — Partial  chcilo plasty  (EsUatider). 
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chwk  and  fitted  to  tho  gup  hclow  prt?pare(l  for  its  rcroption.    This  methr 
provides  a  vermilion  border  and  resvdts  in  a  prompt  and  satisfactory  cure. 

Langenheck*s  Method  (Circular). — Langenbeck's  method  is  addressed  to 
a  defect  limited  to  any  part  of  the  lower  lip  not  exceeding  half  its  length 
(Fig.  771),  and  involving  the  movable  portion  only.  Thi^  incision  passes 
along  the  inferior  limit  of  the  defect,  and  is  extended  ouhs^ard  at  either 
side  around  the  angles  of  the  mouth  and  into  the  upper  lip  to  a  distance 
confomiiiig  to  tlie  width  of  the  gap  to  be  closed.  The  separated  j)ortions  of 
the  lip  are  loosened  and  so  adjusted  as  to  fill  the  gap  when  united  by 


trn^ ' 
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Fi«.  77L— Cheilaplikstj  with 
diaplaecnwnt.  of  the  border 
of  tho  lip  (LangeribH-k). 


Fio,  772,— ClitMltiplflsty  with  thti  formAtion  of  two  flups 
from  the  chwks  (Bruns). 


jh^utures  helow.  The  remaining  portion  of  the  gap  is  closed  with  sutures, 
always  rcmemlwring  to  begin  the  suturing  opposite  the  angleg  of  the  newly 
forriUMl  mouth,  that  the  oval  outline  may  he  maintained. 

Bruna's  Meihod, — Rruns's  method  is  apijlieatde  to  tho  restoration  of 
the  entire  lower  lip  (Fig.  77'^).  After  the  gap  is  properly  fashroncMl,  two 
quadrilateral  flaps,  comprising  the  tbiekness  of  the  ehwk,  are  formed,  one 
at  either  side  of  the  mouth,  Tli(*se  tiaps  are  lof>sened  and  turn  down- 
ward into  the  gap,  to  the  liorders  of  wliieh  they  are  carefully  united  with 
futures.     If  the  buccal  mucous  nuunhrane  be  divided  on  a  line  a  (|uarter  of 
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Fio.  773. — Cheiloptasty  with  the  formation  of  a  Hup 
from  the  chin.    After  suture  {I*angeiib<?ck), 


Fig.  774.— Choilopliistf 
(Svmc-Buchiirifln), 


an  inch  or  so  posterior  to  the  division  of  the  cheek,  a  vermilion  border  may 
he  formed  by  sewing  the  meTnhrane  to  the  integument  after  the  flaps  are 
properly  phiced  and  united.  The  resulting  wounds  of  the  cheeks  arc  closed 
with  sutures. 
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LangenhecVs  Meiltod. — LaTigcn!»<?ek  devised  this  method  to  meet  thoB© 
eases  in  which  tlie  tissues  of  the  chin  only  are  available  for  use  (Fig.  773). 
The  Hjip  iiiay  be  nia<le  ^iiigh^  or  double,  aceordiiig  to  the  demands  of  the 
case.  In  the  single-flap  method  the  ohliciue  margin  of  the  defeet  is  made 
to  eorresjxmd  to  the  proximate  part  of  the  new  lip.  The  oblique  ineision 
is  then  prolonged  downward,  and  in  other  requisite  direetion8,  sufficiently 
to  construct  a  flap  of  suitable  dimenijions  to  fill  the  gap.  It  will  be  iiotieed 
that  minor  disti|^rement  follows  the  union  of  the  borders.  It  is  an 
obvious  fact,  however^  that  it  is  impogsible  to  eonstruct  a  complete  ver- 
mi  lion  border  in  this  instance. 

Thti  StfrnC'Iliidiatian  Melhod, — This  metliod  is  adapted  to  restoration 
of  the  lip  when  the  loss  of  tissue  is  sustained  mainly  by  the  central  part, 
and  at  the  lower  border.  Two  quadrilateral  flaps  are  made  at  either  side  of 
the  V-shaped  incision  emi>loyed  for  the  removal  of  the  defect,  each  cor- 
responding to  half  the  length  of  the  lip,  by  carrying  downward  at  either 
side  an  incision  continuous  with  the  border  of  the  gap  (Fig,  774),  The 
width  of  the  flaps  should  correspond  after  shrinkage  to  the  width  of  the 
lip.  The  llaps  are  loosened,  carried  upward,  and  united  at  tht*  median  line, 
thus  elTecting  the  restoration. 

Sifme's  Method, — In  Symc's  method  the  operation  is  performed  by  con- 
tinuing the  sides  of  the  Y-shaped  incision  (Fig.  774)  downward  and  outward 
along  the  lower  portirm  of  the  cheek  in  a  curvilinear  direction  for  about  two 
inches,  dissecting  up  the  flaps  in  the  usual  manner,  raising  them  up  to  fonn 
the  lip.  uniting  them  in  the  median  line,  and  allowing  the  remaining  portion 
to  heiil  by  granulation.  The  mucous  mend>rane  should  be  stitched  to  the 
integument  to  provide  a  suitable  border. 
Buchanan's  method  dilfered  from  Byrne's 
in  making  tlie  extremities  of  the  Haps 
st might.  In  otiier  respects  no  radical 
ditFerence  between  tfiese  methods  exists. 

Buck's  Method. — Buck  iirst  removed 
the  morbid  growth  by  the  V-shaped  in- 
cision, and  united  the  parts  in  the  usual 
manner.  After  union  had  taken  place, 
the  short  lower  Up  was  overhung  by  the 
upper,  giving  to  the  patient  a  sucker- 
mouthed  appearance  (Fig,  775).  The 
steps  taken  to  relieve  this  deformity  can 
best  be  described  in  Dr.  Buck^s  own  lan- 
guage; "  In  order  to  insure  preeision  in 
making    the    requisite    incisions,    their 

course  should  tirst  be  designated  by  pins  temporarily  inserted  erect  in  the  skin 
at  certain  points,  as  shown  by  Fig,  770.  The  letters  a  a  represent  two  pins 
inserted  at  one  finger's  breadth  below  the  under-lip  border,  one  at  eilher  side 
of  the  chin,  a  little  to  the  outside  of  the  angle  of  the  mouth,  and  both  equidis- 
tant from  the  metlian  line;  b  h  are  also  two  pins  inserted,  one  on  either  side, 
into  the  upper  lip,  at  the  margin  of  the  vermilion  border,  both  equidistant 


Fig.  776. — Operation  for  contracted 
lower  bp. 
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from  the  median  lino  and  at  such  a  iHstsuiei!  apart  as  to  inelnrle  between 
them  sufficient  kaigth  of  lip  border  with  whieh  to  form  a  new  upper  lip. 
The  steps  of  the  ofjeriition  are,  then,  the  following:   with  the  forefinger  of 
the  left  hand  phiced  on  the  inside  of  the  mouth,  the  cheek  is  held  modemtely^ 
on  the  slreteh,  while  with  a  sharp-pointed  knife  it  is  triiuslixed  at  the  pointl 
a,  as  marked  by  the  lower  pin  in  the  side  of  the  chiti-     An  incision  ia  then 

carried  through  the  entire  thick nes«j 
of  the  cheek  upward  and  a  little  ouM 
ward»  a  distance  of  one  inch  and  a 
half  to  a  point  c,  near  the  middle  of 
the  cheek.    The  npperlip  should  next 
be  transfixed  at  the  point  b^  marked 
by  a  pin  on  the  Termilion  border,  and 
the  incision  carried   through  the  lip 
and  cheek  outward  and  a  little  up- 
ward to  join  the  first  incision  at  its 
terminus  c  in  the  middle  of  the  cheek. 
A  triangular  patch,  b  c  a^  will  thus 
formed  which  will  ineliide  the  entii 
thickness  of  the  cheek,  with  its  apex 
free  and  disconnected  while  its  base  i 
remains  attached  toward  the  mout 
The  next  step  is  to  transfer  the  patch! 
from  the  cheek  to  the  side  of  the  chin. 
For  this  purpose  an  incision  should  be 
made  on  the  side  of  the  chin  from  the  J 
starting-point  of  the  first  incisiou  r/,  vertically  downward  to  the  edge  of  thei 
jaw  and  to  the  depth  of  the  periosteum.    The  edges  of  this  incision,  retracting 
w^de  apart,  afford  a  V-shaped  space  for  the  lodgment  of  the  triangular  patch, 
which  is  now  to  be  brought  arotnid  edgewise  and  adjusted  by  sutures  in 
the  new  location.    By  this  transfer,  the  portion  of  the  upper-lip  border  that 
formed  a  part  of  the  base  of  the  patch  is  brought  into  a  transverse  line  con* 
tinuous  with  the  lower  lip,  and  forms  an  extension  of  it.     The  space  iipoul 
the  cheek,  from  which  the  triangular  patch  was  taken,  is  closed  by  bringinj 
its  edges  together  and  securing  them  by  sutures.     By  this  adjustment  a  new^ 
and  naturally  shaped  angle  is  formed  for  the  mouth  at  the  point  b,  where 
the  lip  was  transfixed  in  commencing  the  second  incision  of  the  cheek* 
The  incisions  must  be  made  with   the  utmost  precision,  and  special  care 
taken  that  the  mucotis  membrane  is  divided  exactly  to  the  same  extent  aa 
the  skin.     The  same  procedure  may  be  applied  to  the  other  side  of  the  mouth 
and  executed  at  the  same  operation,*' 

Afalffitigne's  Method  (Fig.  777).— In  Malgaigne's  method  the  growth  i« 
removed  by  means  of  one  horizontal  and  two  vertical  incisions.  The  vertical 
incisions  begin  at  the  angles  of  the  mouth,  the  horizontal  one  is  located  be- 
tween the  angles  and  below  the  disetise.  Two  additional  horizontal  incisions 
are  subsequently  made  on  each  side  to  permit  the  closure  of  the  gap  by  the 
sliding  method.     The  flaps  are  freely  separated,  brought  forward,  united  iti 


Fkj,  776.^ Buck  s  incfsion. 
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the  median  lino,  and  tbo  miieoug  memhrane  of  their  iip[>er  borders  is  stitched 
to  the  integutiient.  The  imieDiis  mtiiiltrane  can  in  this  iii&tance  be  taken 
with  the  ehiTk  flap  to  form  the  vermilion  horder,  as  in  Celsu&'s  metliod. 


Pig.  7T7. — Malgaigne's  method. 

SediUoVs  Method  (Fig.  778). — The  diseased  portion  is  removed  as  in 
the  preceding  method,  after  whieh  the  vertical  incisions  are  extended  to  the 
lower  border  of  the  jaw,  then  backward  far  enoligh  to  make  flaps  of  sufficient 


Pio.  778.— S^illot's  method. 

width  to  fill  the  gap;  thence  directly  upward  to  a  point  opposite  the  angle 
of  the  mouth.  These  flaps  are  di&sected  up  and  united  in  the  median  line 
by  the  usual  means. 

Dowd's  Method. — This  method  exposes  the  sub- 
maxillary spaces  for  removal  of  disi^ascd  Ivniph 
nodes,  also  affords  better  adjustment  of  the  Haps 
than  does  the  preceding  method. 

Thr  Opf'Tation. — Remove  the  priraary  growth 
as  indicated  (Fig.  779)  half  to  three  fourths  of  an 
inch  from  its  margin;  make  then  two  deep  diverg- 
ing incisions,  one  at  either  side,  and  lof^ated  so  as 
to  permit  of  exposition  of  tlie  submaxillary  con- 
tents; make  two  horizontal  incisions,  one  at  either 
side,  each  beginning  at  the  angle  of  the  mouth  and 
extending  backward  two  inches  or  more,  as  may  be 
required,  down  to  the  buccal  mucous  mendirane; 
expose  ujtward  from  these  incisions  for  a  third  of  an  inch  the  nmcous 
memhranc,  dividing  it  nt  this  the  upper  limit  from  before  backward  at  citlicr 
Bide,  sulheiently  to  constitute  amjde  tissue  for  a  complete  vermilion  border 
of  the  new  lip;  remove  carefully  from  each  submaxillary  space  the  lymph 


Pio.  77t).— DowdV  method. 


eis 


OPERATIVE  SUBGBRT. 


1 


'4^ 


Flu.  78l).^Byt'k's!  melhixL 
ItiteruhUeral  Hap. 

tion  of  (liLMlu't-k  (Fig.  780). 


nodes  whether  enlarged  or  not;  liberate,  approximate  and  tinite  the  flaps  in 
the  median  ]'uk\  without  undue  tension;  stitch  tlie  flap  of  mucons  mem- 
hnme  to  tlie  tegunientary  bonier  of  tlie  new  lip,  tlms  forming  the  vermilion 
covering;  take  away  at  each  angle  of  the  mouth  the  integumentary  redun- 
dancy, by  removing  triangular  wedges  of  skin,  as  shown  in  the  illustration, 

closing  t!ie  gaps  with  sutures;  dress  the 
wound  lightly,  and  keep  the  dressing  clean. 
The  Re  murks.— A&  nmeh  undisturbed 
tissue  as  possible  should  be  left  on  the 
prominence  of  the  chin.  The  facial  ves- 
sels mv  usually  severed  by  the  submax- 
illary incisions.  The  submaxillary  salivary 
glands  are  seldoui  caneerous,  except  from 
contact  with  contiguous  infected  nodes. 

Deformities  of  tlie  Upper  Lip.— if  the 
dc  formily  here  be  slight,  it  can  be  remtHlied 
by  the  simple  means  employed  upon  the 
lower  lip. 

/i uck's  Mclh od — la fcro-Ia tcra I  Flap, — 
Buck  practiced  this  method  to  restore  one 
half  ot  tlie  upper  lip  nnd  the  adjacent  por- 
lle  dividtnl  the  untler  lip,  where  it  joins  the 
cheek,  by  a  vertical  incision,  a  b,  one  inch  in  length,  at  right  angles  to  its 
border.  He  made  a  second  incision,  h  r,  one 
inch  and  a  half  in  length,  begiuning  at  the 
lower  end  of  the  tirst,  a  Ik  and  running  for- 
Mrard  parallel  with  the  border  of  the  lower 
lip.  An  oblique  incision,  c  d,  about  half  an 
inch  in  length,  was  then  made  upward  ond 
forwfird  froui  the  end  of  the  horizuntal  cue, 
leaving  the  flap  with  a  good  attachment  at  the 
point  of  finishing.  lie  pared  the  edges  of  the 
deformity  and  the  adjoining  end  of  the  Iialf  lip 
alrove,  and  sejmrnted  the  latter  from  its  bony 
attiiehments  by  free  section  of  the  underlying 
tissues  directed  upward  toward  the  orbit.  The 
under-lip  thip  was  then  tipped  endwise,  and  its 
U[*per  extremity  connected  by  sutures  with  the 
freshened  end  of  the  half  upper  lip.  The  re- 
maining space  between  the  flap  and  cheek  was 
closed  by  sutures. 

Bruns,  in  order  to  utilize  the  healthy  por- 
tion of  the  mucous  membrane,  reflected  from 
the  inner  surface  of  a  diseased  lower  lip  in  making  a  vermilion  border 
for  the  newly  constructed  bibrnm,  circumscribed  the  niorbid  growth 
(Fig.  780  a)  by  carrying  inward  beneath  and  lielow  it  from  the  angle 
of  the  mouth  an  incision  which,  meeting  another  including  the  lip  at 


FiQ.  780  4i.— Rnuis's  method. 
Vermiliuii  border  iiittii. 


Pifl.  7»0  A.— Bruns'a  method. 

Vermiliod  border  made. 
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the  opposite  side^  passed  downward  and  outward  bcnoath  the  jaw  in  a 
manner  permitting  of  the  examination  and  removal  of  the  jiuhiTiaxillary 
lynipli  ntJik'S  (¥\g.  T80  a).  The  removal  of  the  growth,  the  slidin^r  up  jutu 
plaee  of  the  Ihip  and  tht-  eovtTinjLT  of  t!ie  new  upi^T  bonier  with  ihe  rem- 
nant of  mucous  membrane  lx*longing  to  the  inner  surfaee  of  the  li]>,  is  wliown 
in  Fig.  780  h.  The  submuxilhirv  glands  of  the  op2>oi*ite  side  shouhl  not  eseape 
nt  tent  ion. 

Entire  Loss  of  the  Upper  Lip* — This  deformity  may  be  repaired  l»y  serai- 
circuhir  vertical  Haps  or  by  the  lateral-lla(»  method. 

Bttrk's  Scmicirf filar  Yrrlical-fiap  Mcfhod  (Fig.  781). — t'ommenee  an 
incision  at  the  median  line  on  a  level  with  thtj  lloor  of  the  nanal  cavity; 
carry  it  outward  and  downward 
in  a  semieireular  direction  around 
one  side  of  the  mouth  to  a  point 
below  the  lower  lip  corresponding 
to  the  junction  of  iU  outer  and 
mithJle  thirds,  a  b;  make  a  similar 
incision,  a  r,  around  the  other  side  ^ 
of  the  mouth.  These  incisions  are 
carried  through  the  entire  thick- 
ness of  the  cheeks  and  lips  at  a  d 
uniform  distance  of  an  inch  and 
a  fpmrter  fnmi  the  border  of  the 
opening.  Dissect  the  remaining 
portions  of  the  cheeks  freely  from 
their  attaehnients  beneath,  that 
they  may  he  easily  brought  forward. 
The  upper  extremities  of  the  serai- 
circular  flaps  are  trimmed  off  at  a  proper  angle,  e  rf,  after  which  they  are 
united  in  the  mc<liaji  line  by  the  usual  nutans.  The  interval  between  the 
cheeks  and  the  newly  constructed  mouth  is  closed  by  sutures. 


Fio.  781. — Seraicircular-lliijj  method. 
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Fin.  782.— Serlillot's  vorticftl-flAp  n 

SedilloVs  Vcriinil-ffap  Mdhod  (Fig.  782).— The  liases  oi  the  flai)s  in  this 
method  may  he  ujaile  either  ujward  or  downwnnh  the  former  being  the 
iK^ter  plan.  They  slionlrl  eomjirise  tlie  entire  thickness  of  the  cheeks, 
tlu'ir  length  and  width  corresponding  to  tlu^  dimensirms  of  the  proposed 
new  lip,  plus  an  allowance  of  one  fourth  for  shrinkage.     They  are  carried 
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into  position  and  united  in  the  median  line.  The  gaps  in  the  cheek  may 
be  closed  by  sutures  or  allowed  to  heal  by  granulation. 

Dieffeubach's  S-sh aped- flap  Method. — Freshen  the  lower  border  of  the 
remaining  portion  of  the  original  lip,  then  raise  two  S-shaped  flaps,  one  at 
each  side  of  the  nose,  extending  down  to  the  angle  of  the  mouth,  turn  them 
across  the  space  in  front  of  the  alveolar  process,  unite  them  to  each  other 
and  also  to  the  freshened  border  beneath  the  nose  (Fig.  783). 

Dieffenhach's  Curved-flap  Method  (Fig.  752). — This  method  of  Dieflfen- 
bach  is  employed  where  the  central  part  of  the  lip  is  gone  and  the  gap 


Pig.  788.— Dieffenbach's  S-shaped  method. 

is  covered  with  mucous  membrane.  Two  flaps  are  formed  by  curved  in- 
cisions, each  beginning  at  the  apex  of  the  defect  and  carried  one  at  either 
side  of  the  alaj  of  the  nose.  The  mucous  membrane  of  the  gap  is  partially 
detached  from  above  and  turned  downward.  The  flaps  are  liberated,  brought 
together  in  the  median  line,  united,  and  so  joined  with  the  reflected  mu-. 
cous  membrane  as  to  provide  for  the  new  lip  a  vermilion  border. 

Szyrnanowski's  Method. — In  this  method  a  lateral  flap  the  width  of 
the  lip  is  cut  from  the  cheek  at  either  side  (Fig.  784).    The  outer  extrem- 


Fio.  784 — Szymanowski's  method. 

ities  are  curved  downward  so  as  to  lessi^n  the  tension.  The  flaps  are  liber- 
ated the  entire  lon<rth,  l)rought  forward  into  position,  and  united  at  the 
median  line.  If  the  l)uceal  mucous  membrane  be  divided  a  quarter  of  an 
inch  below  the  inferior  incisions  in  the  cheeks,  it  can  be  utilized  for  the 
formation  of  a  vermilion  border  after  the  flaps  are  properly  united. 
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Ledran-Maehenzie  Method  (Fig.  785). — The  ingenious  method  of  repair 
of  tlie  loss  of  a  large  portion  of  the  lips  of  one  Bide  nnt\  of  the  corresponding 
cheek  hy  flaps  taken  from  the  chin  and  neek,  and  united  to  the  extremities 
of  the  upper  (a'  lo  a)  and  the  lower  (6'  to  b)  lips  respc^ctively,  is  easily  com- 


Fia.  785. — Ltd ran- 


Fm,  786.— Repair  of  chin,  che&k,  and  lips.    (V&nzette.) 


prchended.  Atiofher  and  quite  complicated  mi^thod  of  practice  for  repair 
of  the  chin,  ehe<:'k,  and  lips  is  pre^^ented  (Fig.  786).  This  demonstrates  the 
cosmetic  result  that  may  be  attained  when  the  use  of  highly  vitalized  tissues 
is  supplemented  bv  ingenious  surgieal  planuing. 

Stomatoplasty*— The  uperatifju  of  stornatoplasfy  is  employed  to  increase 
the  size  of  a  narrowed  mouth,  or  to  regulate  a  month  that  is  abnormally 
shaped,  from  deformities  either  incident  to  disease  or  resulting  from  pre- 
vious operative  procedure. 

The  deformity  can  he  corrected  by  an  operation  already  described  when 
the  lower  lip  is  the  contracted  portion.  In  any  instance  the  angles  of  the 
new  mouth  may  be  formed  by  means  of  transverse  incisions  made  at  the 
proper  situations.  Whenever  these  incisions 
are  made  the  mucous  memlirane  must  be 
stitched  over  the  raw  surfaces  to  prevent 
them  from  becoming  united. 

Burt's  MethfuL — The  method  describid 
by  Buck  for  restoring  the  angles  of  the  iiioutli 
is  simple  and  effective  (Fig.  787).  A  curved 
incision  is  made  with  great  exactness  along 
the  line  of  the  vermilion  border.  eircumseril>- 
ing  one  lateral  half  of  the  mouth,  and  extend- 
ing to  an  equal  distance  along  the  upper  and 
lower  lips,  a  to  b.  This  incision  should  only 
divide  the  skin  and  not  involve  the  mucous 
membrane.  A  sharp-pointed,  double-edged 
knife  is  inserted  at  the  middle  of  this  curved 
incision,  and  directed  toward  the  cheek,  flat- 
wise, btlween  the  skin  and  mucous  membrane,  so  as  to  separate  thorn  from 
each  other  as  far  outward  as  the  new  angle  of  the  mouth  is  required  to 
be  placed. 

The  skin  alone  is  next  divided  ontward  on  a  line  with  the  commissure  of 
the  mouth,  d  to  c.     The  under! ving  mucous  membrane  is  then  divided  in 


Fro  787*— Stomal  oplasty. 
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the  same  line,  but  not  go  far  outward.  The  angles  at  the  outer  endg  of 
thi\se  two  hitter  incisions  art'  aeturatt^ly  unittnl  by  a  singlu-tbread  or  fine  silk- 
wono-gut  suture.  The  frt^hly  tut  edges  of  hkiu  and  mueous  membrane, 
above  and  behiw,  that  are  to  form  the  uew^  lip  horderg,  are  to  be  ghaper]  by 
paring  first  the  skin  and  then  the  mueoui*  membrane  in  sueb  a  manner 
that  the  latter  shall  overlap  the  former  after  they  have  been  secured  together 
by  fine  sutures  at  short  intervals. 

Serre*s  Method. — t^erre's  method  is  praetieed  for  the  restoration  of  the 
angle  of  the  mouth  (Fig,  7B8),  Three  ineisions  are  made^  a  superior, 
external,  and  inferior.  The  first  is  placed  hnri;?ontally  in  a  hue  with  the 
upjier  border  uf  thi:  mouth;  the  sceond^  beginning  at  the  outer  extremity 


Fio.  788. — Serre'a  inethwL 


of  the  first,  passes  downward  and  inward  uc^r  to  the  angle  of  the  d^ 
forniity,  and  then  directly  downward  for  a  short  distance;  the  third 
passes  from  tfie  border  of  the  lower  lip  just  within  the  deformity,  down- 
ward  and  outward  to  join  the  lower  end  of  the  second,  tlnis  fornung  a 
smaller  triangle  below  with  its  ha^e  ojjposed  to  that  uf  a  larger  one 
above.  The  circuin scribed  tissues  are  removed,  the  bases  of  the  triangles 
caused  to  meet  at  the  angle  of  the  mouth,  and  the  borders  are  joined 
with  sutures. 

Meloplastyi — Melnplasty  relates  to  the  restoration  of  defects  of  the  eheek 
dependent  on  eicatrieial  changes  caused  liy  noma,  etc.  The  rules  of  action 
in  this  operation  are  substantially  similar  to  those  employed  in  plastic  re- 
pa  i  rs  o  r  other  pa rts.  The  u t « 1  iza  t  ion 
of  skin  from  the  ncek  and  of  that 
ailjacent  to  the  eyelids  and  the  lips 
for  flaps  is  objectionable,  heeau^e  of 
the  disfigurement  incident  to  con- 
traction, and  when  thus  enipb3yed 
the  probable  need  of  a  suppk^ment- 
ary  procedure  should  be  well  under- 
stood. In  the  instance  of  Iwked 
jaw  from  eieatricia!  tissue,  Uie  tis- 
sue nnist  be  diss4x*tetl  away  freely 
and  sou  rid  struct  ores  alone  ctii- 
ployed  in  re[mir\  Two  flaps,  the 
upper  taken  frotn  the  eht*ek  and 
the  lower  frrnn  the  check,  net^k,  and  eliin,  are  employed  sometimes  to  cure 
a  crippling  (k^feet  (Fig.  789). 


F[«.  7H0.— ij.  Mt*lo|(lit.sty  by  the  use  of  iwo 
peiltincututiv)  tIaj'H  frntn  tfic  eticok  find 
Mtu    b,  t'onilition  afl«^r  suture. 
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Gnssenhaue/s  Met  hod. — ^This  metlioil  is  coinm«'ncU'il  for  tlioso  cases  of 
loelved  jaw  di^]K'n<lent  on  coiitraction  eaiisinl  by  extensive  ulcerations  and 
elougiiing  of  the  loncous  membrane  of  the  cheeks.  It  is  of  no  avail,  how- 
ever, in  those  cases  in  which  tlie  iiifeegumentary  simctures  of  the  cheek 
are  involved. 

The  0//<?ra^to/i.^ Fashion  from  the  cheek  and  reflect  backward  to  the 
anterior  border  of  the  niai^seter  a  skifi  flnp  aboy{  an  incli  and  a  qutirtrr 
broad  in  front  and  two  inches  and  a  half 
broad  behind;  remove  the  siibcvitancous  soft 
parts  of  tlie  cheek  and  the  scars  back  to  tlie 
anterior  border  of  the  niasseter;  so  tnrn  into 
the  defect  the  BUj)erllcial  Hap  tfiat  its  anterior 
border  and  the  sides  can  be  united  with  tliose 
of  the  divided  mucous  membrane  lying  beneath 
and  in  front  of  the  masseter,  thns  bringing  the 
epitheliat  surface  innermost;  divide  the  pedi- 
cle of  the  tlap  at  the  end  of  the  fourth  week 
and  t^rn  the  superficial  part  of  the  Hap  for- 
ward; unite  it  to  the  l»orders  of  the  remaining 
part  of  the  defect,  thus  closing  the  defect  en- 
tirely; cover  the  outer  surface  of  the  flap  with 
a  rectangular-shaped  one  slid  into  place  from  the  lower  Jaw  (Fig.  TIK)), 

Trfjuirltiihifrg  a<lvistt*  the  appliention  of  one  or  two  flajis,  as  the  case 
may  Ih\  taken  from  the  eh*  ek,  temple,  biwer  jaw.  or  elun,  to  defects  due  to 
removal  of  cicatricial  tissue  involving  the  entire  stnicture  of  the  cheek. 
The  cuticular  surfaces  art'  turned  innermost,  ami  the  outer  or  raw  surface 
is  skin -grafted,  or  instead  coviTcd  with  an  imlrpendcnt  dap  nlid  into  place 
from  a  contiguous  surfai-e. 

Israel  closed  a  defect  of  the  skin  and  mucous  membrane  of  the  clieeks 
by  means  of  a  single  long  flap  raised  from  the  side  of  the  neck  and  supra- 


Fin.  7JM1.— RestnnitiQn  of  the 
ehwk  and  mouth,  (Gussen- 
bnncr.) 


Fro.  791,~MeloplRst>\    (Israel.) 

Jdftpnlar  region  down  to  the  clavicle,  with  the  (jcdicle  just  below  the  angle 
of  the  jaw  (Fig.  791),  The  flap  was  turned  into  the  defect  and  sutured  in 
place  and  the  wound  closed.  After  sevcnttHm  days  the  pedicle  was  divided 
rind  the  raw  surface  of  the  posterior  portioi;  was  applied  to  that  of  the  antu- 
rior  by  doubling  the  flap,  thug  providing  a  cuticular  outer  surface  to  the 
41 
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cheek.  The  n?iimining  Inink^r  of  the  flap  and  thoj^  of  the  defect  werb 
elosely  adjui^ted  with  sutures  and  an  exteiuhMl  itiuetm.^  border  proviMed  frum 
IJie  nuieous  mi^riihraiie  of  the  lips,  llahn  elosed  a  like  defect  in  a  similar 
manner  hy  a  long  flap  taken  from  tlie  elies^t,  Czerny  rait^ed  a  very  long 
large  Hop  from  tlie  elteek  and  neek  witlj  the  pediele  eorresponding  to  the 
zygonuL  The  flap  included  the  platyBnm  and  was  carried  upward  and  so 
folded  on  itself  n^  to  |»ernjit  the  apex  to  he  f^utnred  to  the  posterior  part  of 
the  defect,  witfi  tJie  eutieidar  surfaee  innermost.  The  l)ordrrs  <»f  the  flap 
were  united  to  those  of  thp  defect  and  tlie  wound  cluB^d  with  euturet*. 
Later  the  pedicle  wa^;  iHvided  and  tlie  operation  eonijdeted. 

Ger.snntf  u^ed  a  flaji  for  a  similar  purpose  having  a  pedicle  of  suWu- 
taneous  tissue  only.     Flaps  with  these  pedielct?  are  admirable  and  can 
turneil  directly  into  phiee  nr  indirectly  through  a  slit  made  in  the  skia. 


Pio.  702.— >Ie!oplasty,    (Krsske.) 


Fio.  79:1— LiUleiriAnd's  met  hot!, 
without  inversion  of  the  Hup, 


Krmke  closed  a  defect  in  the  cheek  hy  u  flap  taken  from  the  iniinediate 
locality  (Fig,  192).  The  flap  was  turned  over  nnd  stitched  in  phiei*  with 
the  integumentary  surface  innermost,  and  the  raw  surfaces  coveri'd  at  onee 
with  Tbierseb's  skin  grafts, 

LaUtftndml  carried  a  flap  from  tlie  neck  into  a  defect  of  the  cheek  and 
lips  resulting  from  removal  of  a  neopiasnu  joining  a  to  a,  //  to  6,  c*  to  c, 
therefrom  withnut  inversion  of  tlie  eutiiuhir  surface  (Fig,  7X\)t  However, 
inversion  with  prompt  grafting  of  the  raw  surface  is  the  better  when 
practieahle. 

The  Remarks,^]}]  those  cuM^i^  in  which  plastic  measures  afl'ord  no  relief^ 
either  extraction  of  the  teoth,  excision  of  the  jaw  from  the  corner  of  thi* 
mouth  to  the  articulation,  and  possi!i!\  cviision  of  the  zygoma,  may  Ik* 
required* 

Operations  upon  the  Palate.— Tlu^  opc^iations  employed  to  relit^ve  tlio 
deformities  of  the  haid  ntnl  soft  palate  are  deooniinated  siapht/hjrtitaffhtf, 
vranoptasiff  and  siaphtfUtplaMy  (Fig-  t^yi).     The  ariuanu^nturium  usually 
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assigned  to  these  operationB  is  quite  elalxjrate,  and  in  many  respects  need- 
lei^s.  Ordiimrv  tt'notoiiU'B  and  knives  iiiept  the  indications  quite  well  indecni 
Stapiylorrhaphy.—Staphvlurrliajdiy  eoneis^ts  in  rlosing  an  abnormal 
opening  in  the  soft  palate  by  bringing  its  freeliened  borders  in  contact 
with  each  other.  These  openings?  vary  in  extent  from  a  simple  cleft  of  the 
uvula  to  a  complete  llasure  of  ail  the  ?oft  parts  (Fig,  71»5). 


Fig.  795, — Degrees  of  deformity. 

The  Comments, — The  k^ngth  of  the  cleft  is  of  leAs  significance  than  the 
width,  as  narrow  clefts  are  more  easily  closed  than  wide  ones.  However, 
the  condition  of  the  tissues  of  the  soft  palate  is  of  importance  in  eitlier  case, 
for  if  they  he  contracted  or  atrophieil  the  diftieulties  are  increased,  espe- 
cially in  conntrtiun  with  the  wider  clefts.  Spoiled  cidldren,  and  those  with 
bad  tempers  and  of  indiiferent  health,  are  ill  suited  for  the  operation.  Ac- 
cording to  iUr  Thomas  Swiih^  simjile  clefts  of  the  velum  may  be  c!ose<l  at  the 
third  year  nf  life  in  jiropcr  rases.     If  a  limited  involvenjent  of  the  hard  pal* 

ate  be  present,  the  operation  should 
Ik*  deferred  for  three  or  four  year^ 
longer.  The  simultaneous  closun*  of 
botli  hard  and  soft  parts  is  regarded 
as  the  better  practice*  While  strong 
solutions  of  cocaine  may  be  sufficient- 
ly potent  for  closure  of  short,  narrow 
lissurcs,  without  pain,  in  ohler  chil- 
dren or  adults,  still,  except  perhaps 
in  the  simplest  cases,  it  is  wiser  to 
employ  an  anaesthetic  in  all  sensitive 
patients.  Horsehair  sutures  for  rt*- 
laxed  tissues,  and  silkworm  gut  and 
fine  silver  wire  for  tense  onrs,  are 
sufficient.  The  pomtion  of  thr.  pa- 
tient during  operation  is  a  niatter 
for  the  comfort  and  expediency  of 
the  operator,  and  often  of  safety  to 
the  patic^nt.  Hie  patient  should  be 
placed  on  a  narrow  table  of  suitable  Iieight,  with  the  head  raised  and  thrown 
back.  Rose  advises  that  the  head  be  thrown  far  backward  { Fig.  79(t),  so  that 
the  blood  will  collect  in  the  upper  part  of  the  pharynx  rather  than  enter  the 


Pio.  790.— Rome's  position. 
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trachea.  Inasmuch  as  in  this  position  the  manipulations  of  the  surgeon  are 
hindered,  and  the  crania  J  circulation  of  the  patient  is  somewhat  obstructed . 
a  reasonable  doubt  as  to  the  wisdom  of  the  posture  can  be  entertained.  Some 
time  prior  to  the  operation,  the  patient  should  be  instructed  by  manipula- 
tion to  control  properly  the  fauces,  so  that  Ibe  ^^urgeon  may  handle  the  parts 
without  causing  involuntary  movements  of  them. 

If  the  cleft  extends  through  the  whole  of  the  soft  palate,  or  even  en- 
croaches somewhat  upon  the  hard  portion,  it  may  be  necessary,  especially  if 
the  gap  be  witle  and  the  muscles  controlling  it  be  active,  to  overcome  the 
muscular  influence  Wfore  attempting  to  unite  the  cleft.  The  tensor-  and 
levator-}>alati  muscles,  together  with  the  palato-glos^i  and  palato-fduiryngei, 
are  the  ones  that  exercise  contractile  influence  on  the  part,  and  if  they  be 
properly  severed  the  velum  ^nl!  rfmain  motionless  and  tlaceid.  The  accom- 
panying illustration  shows  thi'ir 
relations  to  the  important  con- 
tiguous tissues   (Fig.   t97). 

The  pnfdtfj'pharyrtgei  mum^Us 
can  be  cut  with  a  pair  of  blunt- 
yiointed  scissors,  by  dividing  the 
posterior  pillars  of  the  fanees,  of 
whieh  they  form  the  prineiiml 
part.  The  palato-glottsi  musrlc,^, 
comprising  the  anterior  pillars, 
nuiy  be  cut  in  a  shuihir  numner. 
The  reniaining  nuiseles,  after  first 
passing  a  ii^ilken  thread  through 
the  velum  on  each  side  of  the 
cleft  at  points  corresponding  to 
the  origin  of  the  uvula,  looping 
the  extremities  of  the  threads  and 
making  the  velum  tense  with  a  te- 
naculum (Fig.  71)4.  h),  are  divided, 

Th  €  Te  n  sor  Fa  la  I  r , — Hecogn  i  ze 
the  hamular  process  around  which 
the  tendon  of  the  tensor  palati  runs  ;  it  is  located  a  little  behind  and  internal 
to  the  uppiT  posterior  molar  tooth.  Make  tense  tliat  segment  of  tlie  velum  by 
the  traction  suture  just  introduced,  and  enter  the  point  of  a  narrow-bladed 
knife  (Fig.  7t>4,  a  and  h)  a  little  below  and  at  the  inner  side  of  the  process 
with  the  edge  upward  ;  carry  it  upward,  backward,  and  inward,  imtit  the  point 
is  seen  through  the  gap;  this  divides  almost  the  entire  width  of  tlie  velum, 
with  the  maiUj  if  not  the  entire,  portion  of  the  tendon  of  the  tensor  palati* 

The  Levator  PaJaii, — Many  of  the  lowermost  fibers  of  this  muscle  will  be 
cut  in  thi2  division  of  the  preceding  one.  If  a  greater  section  be  required, 
depress  the  handle  of  the  knife  and  carry  it  outward,  so  as  to  make  an 
oblique  incision  on  the  posterior  surface  of  the  velum  as  it  is  withdrawn. 

The  Remarks.— It  is  well  to  allow  two  or  threp  days  to  elapse  after 
tlivision  of  the  muscles  before  attempting  the  union  of  the  cleft,  so  as  to 


Fio.  707.— Mustdus  of  the  noil  i>ttUite.  n.  Line 
of  division  of  muscles,  b.  Line  of  incision* 
c.  Palatine  vessels. 
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permit  hamiorrliagc  and  iuflamwiatory  actioD  to  subside,  and  to  determini.* 
more  c k^arly  wlRthcr  further  ?iection  will  1>l*  ri.H]iiirod.  The  levator  niuscks 
if  it  be  iijjide  teris^'  hv  drawing  the  Vi-iuni  toward  the  ineisor  teeth  by  uic^ans 
af  the  tiiilken  thread,  may  be  cut  with  blunt  scissors  under  direct  observation^ 
especially  if  the  cleft  be  deep. 

The  Operaiion  of  Siaphtjhrrka phji.— Thvrv  are  fJiree  Hvps  to  the  opera- 
tion of  8taphylorrba[jby :  U  Freslirning  th*'  edges  of  the  eleft.  2,  Pa.s^ring 
the  sutures.  3.  Coaptiiting  the  divided  Itonlers  and  tying  the  sutureg. 
First  apply  a  solution  of  cocaine  tn  the  palate,  if  advinable,  and  then, 
placing  the  patient  in  a  ehair  or  on  a  table  wbieh  will  permit  the  head  to  he 
thrown  well  back  so  as  tn  expose  the  parts  to  a  strong  ligljt,  insert  the  gag 
and  draw  the  cheeks  aside  (Fig.  71*8).  Tlie  lower  {>oint  of  one  Imrder  of  the 
cleft  is  then  seized  with  the  forceps,  made  tense,  and  the  border  fre-sheni'd 
from  below  upward  (Fig.  79!)),  or  the 
reverse  if  desired.  Treat  the  opposite 
side  in  a  similar  manner. 


Fro.  798.  Pj^^  ^^ 

Fifl.  798.^ — WhiteheaiFs  uiotith  pl^^ 

Fio.  70f>, — Fresbeiiini;  tho  Iwnli^rs  of  (he  rlpft.    Chc?eks  drawn  aside  hy  eliistic  lraciioiu~ 
Sutures  supported  by  hooks  oti  baud  around  head. 

If  an  anaesthetic  has  not  been  employed,  the  patic^rd  is  allowed  to  rost 
after  the  conipletion  id'  the  first  step,  until  the  ha*niorrlmge  eens<»s  and  self- 
control  ig  regained.  The  sutures  sliould  be  half  a  yard  in  k'ngtli,  doubled 
before  parsing,  and  thoroughly  aseptic.  Either  horsehair,  silkwonn-giiti  or 
metallic  sutures  can  be  eniplnyctl.  Three  or  four  are  usually  snlTicienL 
The  first  shotdd  Ite  introduced  at  the  middle^  the  second  at  the  h>v/vT  ex- 
tremity, of  the  gap,  while  the  remaining  ones  close  the  spaces  between.  They 
can  be  passed  from  In-fore  backward  on  one  side,  ajid  from  behind  forwanl 
an  the  other,  by  means  of  the  nwdle  holder  and  the  ordinary  short-eun'ed 
netnlle  (Fig.  8U0),  or  in  tb**  following  nnuiner  by  means  of  a  curved  needle 
with  the  eye  near  the  point  (Fig.  7JM,  c ).  Hvhv  Ihe  left  si*le  of  the  cieft 
with  forceps,  and  carry  the  nt^lle  through  it  at  liie  point  selwted,  from 
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Ix^foro  backward;  dniw  one  end  of  the  euture  Uirougli  between  the  borders 
of  the  cleft;  withdraw  the  needle,  ami  it  with  anotbcf  suture,  and  pas^s  it 
on  the  opposite  side  in  the  same  manner;  eateh  tt)c  thread 
and  withdraw  the  n(^«dle,  leaving  the  looped  suture  in  the 
Ijonler  of  the  cleft  (Fi«r,  SOi);  then  pas^s  the  end  of  the 
ligature  first  inserted  through  the  lo^)p,  which  is  forthwith 
drawn  out,  carrying  the  single  thread  tbrougfj  the  right  gide. 
The  remaining  eutures  are  pat^sed  in  a  ijiinilar  manner. 
Each  one  i^  tied  somewhat  loosely,  to  allow  for  the  swelling, 
with  a  reef  knot,  or,  what  is  better,  the  slip  knot  held  in 
phice  by  a  stTond  knot  tied  over  it.  Tlu.^  suture  last  passc^d 
jslioold  l>e  always  left  uneut  m  that  the  borders  ean  l)e 
stcwlied  by  traction  nj>on  it  during  the  passage  of  the  next 
succeeding  one.  I^crforatcd  sliot  may  be  passeil  over  the 
sntures  and  held  in  position  by  eompressing  them,  or  by  the 
ordinary  knot.  If  silver  wire  be  used,  it  must  be  very  fine 
and  tlexible,  and  applied  with  an  adjuster.  The  sponging 
during  the  operation  must  not  be  d(me  with  any  form  of 
antisci)tic  Huid  of  a  pois«>noLis  nature,  since  the  patient  may 
swallow  a  certain  portion  of  it  with  an  objectionable  result^ 
aiuh  too,  sponging  should  be  done  sparingly,  as  it  excites 
movements  of  the  parts  and  hinders  operation.  The  sutures 
are  left  sufficiently  long  to  admit  of  their  easy  removal,  which 
is  done  at  the  end  of  a  week.  The  diet  should  be  plain,  and 
all  conversat ion  i n tcrd iel ed . 

Thf  Results, — "ilie  prosjiect  of  union  of  the  parts  is  very 

favorable,  scarcely  more  than  five  per  cent  of  the  operations 

being  faihires.    The  time  necessary  to  acquire  a  distinct  voice 

h  variable,  and  often  this  is  not  attainable.    The  death  rate  in  cleft-palate 

operations  before  the  fourth  month  is  about  fifty  per  cent    The  unfavorable 

condition  of  the  patient  adds  much  to  this  result. 

UranoplaBty. — rranoplasty  is  performed  to  close 
a  lissnrc  in  the  liard  palate.  It  is  divided  into  two 
stages:  1.  the  formation  of  the  flaps;  2,  the  ar- 
rest of  hieniorrhn^'e  and  the  adjustment  and  uniting 
of  the  flaps. 

The  patient  is  ana-stbetizcd,  and  so  placed  in  a 
chair  or  on  a  talde  as  to  permit  of  a  good  light,  and 
the  gag  is  introduced. 

Lanffrnbi'(i''s  Mfihod — tht^  First  Steji. — If  there 
be  sullicient  tissue,  pare  the  mucous  edges  of  the 

cleft,  otherwise  omit  the  paring  and  proet»ed  at  once  to  raise  the  muco- 
periosteal  flajis  from  the*  bone.  This  is  done  by  first  making  an  incision 
down  nj>un  the  bont^  (Fig,  SO'i)  with  a  scalpel  at  the  margin  of  the  alveolar 
border  of  suflieient  hmgth  to  admit  a  slightly  curved  elevator  (Fig.  794,  d). 
The  instrument  is  thrust  through  the  incision  inward  on  the  bone  to  the 
cleft,  causing  a  limited  separation  of  the  miico-periostcal  flap  at  that  sitiia- 


needle  fnrcpps. 


Fig,  W»K— Looped  suture 
and  slip  knoL. 
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tion.    It  is  then  withdrawD  and  another  with  a  greater  curve  is  inserted  into 
the  opening  at  the  border,  and  with  this  the  Hap  is  separated  from  the  bone 
by  to-and-fro  movements  the  entire   length   of   the 
cleft.     The  soft  palate  is  drawn   forward  and   iU 
ennnection  with  the  bone  divided  tlie  entire  width  of 
fbe  flap  with  seissors.     Repeat  the  oj)eration  on  tlie 
opposite  sid<'.    Arrest  hternorrhage  ant!  renew  the  an- 
aesthetic prL^paratory  to  the  next  stej*  of  the  operation. 
The  Second  Step, — Freshen  the  adjoining  l>or- 
ders  of  the  Ha|M  and  unite  them  with  fine  silver-win^ 
or  silkwurm-giit  sutures.     If  tension  of  the  flaps  l>c 
noted,  the  externa!  ineisions  for  primary  introduction 
i-f  the  elevator  should  be  extendeil  tmekward  cwen 
lido  the  tissue  of  the  soft  palate  it:s**lf,  to   secure 
easy  adjustmenl  of  the  borders  of  the  flaps.     The 
separation  of  the  flaps  can,  however,  he  made  by  an 
exteoeion  of  the  primary  ineisions  at  the  outset,  in- 
Btead  of  as  before  d».'seribed  (Fi*,'.  802).    Ha?morrhage 
is  more  easily  controlled  and  the  blood  directed  away 
Flo,  802.— Langenbecks  from  the  fissure  by  the  latter  plan. 
meHuK]     Flaps  raiseci,         ^hr  Comments,— If  the  fissure  be  verv  broad  and 
adjusted,  ftDd  united.  ^.     ,  ,  .  i       ^1    xi     ii       *    i        i     j 

one  that  can  not  be  covered  with  the  tlaps  already  de- 
scribed, then  flaps  are  made  by  beginning  the  incision  at  the  posterior  border 
of  the  last  molar  tooth,  or,  practically,  in  front  of  the  hamular  process,  and 
carrying  it  through  the  jxTiosttuui.  forward  nloiig  the  inner  margin  of  the 
alveolar  process  to  ttie  interval  between  the  lateral  and  middle  incij^rs  (Figg, 
803,71)7,6).  If  the  curvilinear  incision  were  made  along  the  base  of  the  alve- 
olar process,  or  were  carried  forward  to  the  central  incisors, the  posterior  and 


Fio.  flOB. — rurvillnpar  fncision  and 
cleft  With  bordpra  freshened. 


Fig.  804,— Borders  of  olcft 
iinitoil. 


anterior  palatine  vessels  would  be  divided.  These  flaps  are  now  to  be  carefuUj 
detached  l»y  a  periosteotome,  from  without  inward  and  from  l)efore  backwanl 
until  the  i-dges  of  the  fissure  are  readied;  they  are  then  carried  toward  th*' 
median  line*  and,  if  no  degree  of  traction  !>e  noticed,  united  throughout  to 
each  other  by  silkworm-gut  or  silver-wire  sutures  (Fig,  H04).    The  displaced 
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periosteum  fills  in  the  gap  and  often  develops  sufficient  bone  to  produce  an 
admirable  degree  of  firmness.  Tlie  sutures  are  allowed  to  remain  in  posi- 
tion ten  days  or  so;  the 
patient  is  fed  on  liquid 
food ;  any  cough  is  re- 
lieved by  anodynes,  and 
the  parts  are  kept  clean. 
The  Dieffpnb<uk-Fer- 
gusson  Method {¥\g.  805). 
— Pare  the  edges  of  the 
cleft;  make  an  incision 
on  one  side  through  the 
soft  pads  down  to  th* 
bone,  parallel  to  the  cleft 
and  midway  between  it 
and  the  alveolus  (a);  di-   Fio,  8o,>._iiurrt'iibach-FerKH5soii    met  nod.    a.  Incisum 

vide  the  bone  along  the  I^^'f  ^!»^''  P^^^*^*  ^  ^''''''}''^''^  ["*''  f^^\  '"'  ^"^"'"^ 
,,  .    .      ,  ,  V-  holes  in  palitte.     r/.  Murjrin  of  hnnl  palate,    ee.  In- 

line   of    iiieision    with    a         cision  through  hard  palate, 
chisel  (e  e)  and  displace  it 

to  the  median  line  of  the  cleft;  treat  the  opposite  side  in  a  similar  man- 
ner, bringing  the  pared  borders  of  the  soft  parts  in  contact  with  each  other 
(r)  and  uniting  them  with  sutures*  These  sutures  can  be  fortifie«I  hy  otliers 
passed  entirely  around  the  displaced  portions.  The  lateral  openings  are  lightly 
packed  with  antiseptic  gauze.  If  the  cleft  be  located  only  at  one  side  of  the 
vomer,  tbe  osteoplastic  or  muco- peri  osteal  tlap  is  taken  from  the  side  of  the 
defect  In  these  instances  the  passing  of  sutures  is  greatly  hindered.  If 
several  openings  be  made  through  the  hard  palate  in  tlie  line  of  incision  (b) 
with  a  brad  awU  the  use  of  the  chisel  is  fac'ilitiited. 

The  Remarks. — Differences  of  opinion  exist  among  competent  authorities 
regarding  the  wisdom  of  this  plan  of  practice,  it  being  claimed  tbat  haemor- 
rhage, sloughing,  necrosis,  and  septieajmia  are  quite  prominent  factors 
in  its  history,  especially  in  children  of  lessened  vigor. 

Mears  uses  Adams's  saw  after  drilling  an  opening  for  its  entrance,  an<l 
claims  less  injury  is  thus  done  to  the  bone  than  by  any  other  means.  The 
hiemorrhage  is  quite  severe  during  the  separation  of  the  mneo-periostcal 
flaps,  but  it  is  readily  controlled  by  pressure  and  cold.  When  the  osteo- 
plastic flaps  are  made  the  bleeding  is  usually  still  greater. 

Lanmlongue^s  Method. — In  unilateral  cjises  Lannelongue  constructed  a 
quadrilateral-shaped  flap  proportionate  to  the  dimensions  of  the  gap  from 
the  mucous  membrane  of  the  contiguous  surface  of  the  nasal  septum.  A 
long  horizontal  and  two  short  perpendicular  incisions  outline  the  flap,  which 
is  then  detached  with  a  thin  periosteotorae  and  reflected  downward,  its  base 
remaining  attached  below  to  the  septum.  The  free  border  of  this  flap  is 
then  joined  to  the  freshened  outer  border  of  the  cleft  with  sutures.  While 
this  ingenious  measure  can  be  wisely  employed  as  a  dernier  resnori,  still, 
it  may  be  also  useful  as  a  supplementary  step  in  the  other  methods  of 
closure* 
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The  DavieS'CoHeff  MethocL — In  this  mothod  a  triangular-shaped  flap 
(ahc),  including  thi?  whole  of  the  mfi  parts,  iis  cut  from  the  wider  portion  of 
the  hard  palate  (Fig.  80T),  The  apex  of  the  tlap  is  loeate<l  just  hehiiid  the 
insertioB  of  the  incisor  teeth  ;  the  base  (a  c)  extends  from  the  harder  of  the 
alveolus  of  the  last  niolar  tcn^th  inward  aiid  barkward  to  near  the  Imrder  of 
the  eleft  of  the  soft  palate  close  to  its  attachment  to  the  bone,  A  somewhat 
simihirly  shaped  flap  is  fonne<l  at  the  other  side  of  the  eh'ft,  the  inner  border 
of  wliich  (d  e)  reninins  continuous  with  the  soft  parts  at  the  border  of  the 
defect.  The  flap  last  formed  is  raised  from  the  bone  with  an  elevator  and 
turned  over  across  the  eh 'ft  while  remaining  attached  at  its  inner  border  by 
a  hinge  of  nnHt>]>eriost(.al  tissue  (d  e).  This  Hap  is^  now  joined  to  the  fresh- 
ened opposite  border  of  the  defect  with  two  or  three  catgut  But u res.  The 
first  flap  (a  b  c)  is  now  raised  in  a  similar  nninner  and  Jumped  across  to  the 


Pio.  806,— Davit^s-Colley  method. 
Flaps  tiijirked  out. 


Fio.  807.— DaTJes-Colley  method. 
Flaps  iu  position. 


opposite  side  and  its  apex  joined  Avith  the  outer  margin  of  the  opposite  gap 
hv  two  or  llirce  silver-wire  or  silkworm-gut  sutures. 

The  Hf marks. — This  opt-ration  is  nuuh  less  severe  than  the  preceding, 
and  therefore  can  he  employed  at  an  earlier  date.  Less  haemorrhage  attends 
it  and  the  dflngcrs  of  necrosis  and  scpticiTmia  are  not  so  distinct.  The  pres- 
sure of  the  tongue  against  the  roof  of  the  mouth  is  less  harmful. 

Frrgmson's  Mvthod. — The  child  is  wrapped  in  a  sterile  sheet,  the  arms 
extended  at  the  sides,  and  an  antiseptic  towel  or  a  rubber  cap  is  plaeeil  upon 
the  head.  Tlic  mucous  surfaces  concerned  in  the  operation  are  ck^nscd 
witli  alcohol  and  water.  The  month  gag  is  employed  ami  the  head  tlirown 
hack. 

The  Operation, — "  1.  With  a  slender,  slightly  curved,  narrow-bladed 
knife,  cut  through  the  mucous  membrane  of  the  niouth  about  one  sixteenth 
of  an  inch  from  the  edge  of  each  segment,  and  divide  all  the  soft  structures 
to  the  mucous  membrane  on  the  nasal  asf>ect  of  the  palate,  hut  not  through 
it  (Fig.  H08). 
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r>2: 


"  2.  With  a  smalU  round,  fully  curved  needle,  not  larger  than  one  half 
inch  hetuei'ii  tlie  eye  and  the  point,  held  in  a  i^viitablc  nc^tlk^-hoIdi-T,  and 
threaded  with  fine  silk,  i'loi^idy  insert  interrupted  i^utures  liy  parsing  the 


Pio.  808. — FergiissfHi's  raethntt.    Purm- 
iiig  Hups,  A,  A, 


Pio.  809.— Pergiisscin's  method.     Uniting 
sufwrtor  flaps* 


needle  through  the  fn*e  borders  of  the  flaps  from  the  miieous  surface  to  the 
raw,  and  from  the  raw  (o  I  he  uiucous  surfaws  and  tit*  tlieni  as  you  proeeed 
from  before  Iwiekward,  all  the  knots  being  situated  on  tlie  nasal  side  (Fig. 
809). 


\bi.  ^iip.-*l«YT|^^tissoifs  MtethtKL  Uniting 
iuft^rinr  iUp.  (.\  t\  C.  Fiiiitl  step  (Fig. 
811)  ijrec4*cIoB  complete  olosure. 


itr.  i^j  1 — I  r, -M^iifi'si  iiietlnMl.    Final 
step:  furnmtion  of  periosteal  a»ps. 


628 


OPBIUTIVE  StFRQERY. 


"3,  Take  the  sainQ  ncc<lle  and  iieedle-holdor  and  complete  a  row  of 
interru]>fetl  fitiklu't?  of  horsohair  on  the  buetal  siirfnee  of  the  palate  from  the 
tip  of  the  uv  ida  forward,  and  tie  thcoi  where  appositiou  h  possible  without 
Ummm.  Tlie  soft  structures  of  the  hard  palate  can  not  be  brought  together 
until  the  next  step  of  the  operation  is  taken  (Fig.  810). 

**  4,  Place  the  forefinger  of  the  left  Imnd  on  the  hamular  process;  take 
a  short,  strong,  i^lightly  curved,  narrow-hladed  knife,  ant!  make  a  curvilinear 
incii^ion  on  one  dde,  beginning  jutst  behind  tlie  hamular  process,  cutting 
down  to  the  hone  and  extending  forward  along  the  alveolar  process,  as  far 
as  desired;  prevent  ha-niorrhage  by  pressure  witli  the  finger  and  gau2e; 
rapidly  raise  the  nuicoperiosteal  tlap  with  a  strong  periosteal  elevator,  from 
the  segments  of  the  hard  palate,  and  immediately  jmek  the  wound  firmly 
with  iodoform  gauiie.  Refjeat  this  |)erfortnanee  on  the  opposite  side,  and 
tie  the  horsehair  stitches  not  already  secured  (Fig.  Rll),  The  soft  struc- 
tures of  the  hard  and  soft  palatt*  arc  beautifully  held  in  apposition  without 
tension  on  the  stitches. 

The  Remarl's,—''  In  packing  the  iodoform  gauze  in  the  wounds,  fixation 
points  are  obtained  by  forcing  some  of  it  into  the  hone,  and  also  between  the 
teetli  and  under  the  nmcous  niembranc.  If  this  is  properly  carried  out, 
the  gauze  will  remain  in  place  for  a  week,  and  sometimes  longer.  It  is 
removed  when  it  becomes  loosened,  by  which  time  it  has  generally  fulfilled 
its  usefulness.  A  second  and  occasionally  a  third  packing  may  have  to  be 
inserted. 

"  It  will  be  observed  that  this  is  not  a  flap-splitting  but  a  flap-formation 
operation,  the  flaps  carrying  with  them  two  narrow  strips  of  the  firm,  strong, 
buccal  mucous  membrane  of  the  palate,  which  holds  sutures  securely,  and 
when  they  are  turned  upward  and  held  in  coaptation  by  means  of  the  first 
row  of  sutures  they  form  an  ideal  protecting  roof  to  the  raw  surfaces  be- 
neath theni,  and  afford  twice  the  width  of  denuded  tissues  for  apposition, 
and  the  nasal  nnicopurulent  discbarge  is  shed  otf  to  either  side/' 

Hcgarding  afier'ireaimeni^  Ferguseon  says  that  every  two  op  three  hours 
the  mouth  should  be  washed  with  boric-acid  solution*  and  after  the  child 
has  taken  nourishment  it  should  be  givt-n  a  little  whisky  and  water  to  wash 
the  liquid  food  off  the  arc^a  operated  upon.  It  is  usually  necessary  to  ^\\*v 
nutritive  enemata.  The  stitches  are  not  taken  out  earlier  than  the  twelfth 
day.     If  the  child  cries  much  it  will  he  necessary  to  give  an  opiate. 

The  following  cases,  he  regards,  are  suitable  for  this  operation: 

1.  When  the  cleft  in  the  hard  palate  is  not  wider  than  half  an  inch. 
If  it  is  wider  than  half  an  inch,  it  will  be  necessary  first  to  perform  a  pre- 
paratory crowding  operation   (page  iV^o), 

2,  The  mnctais  meiidyrane  covering  the  inner  e<lge  of  each  hone  seg- 
nu-nt  should  he  thick,  and  well  nourished.  If  it  is  not,  the  crowding  opera- 
tion must  be  first  performed. 

a.  The  operation  is  adaptt^i  for  all  clefts  of  the  soft  palate  alone. 

Fcrgiisson  maintains  that  the  results  of  this  uK^thod  are  vastly  better 
than  are  obtained  by  any  other.  The  turning  of  the  mucous  surface  flaps 
upward  leissens  considerably  the  danger  of  sepsis. 
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The  General  Comments. — The  palatine  vessels  running  along  the  base 
(see  Fig.  797,  c)  of  the  alveolar  process  will  be  divided  unless  great  care  be 
exercised.  Since  these  vessels  run  between  the  periosteum  and  mucous 
membrane  they  are  much  less  likely  to  be  injured  in  the  formation  of  muco- 
periosteal  than  mucous  flaps.  However,  the  bleeding  can  be  readily  con- 
trolled by  pressure  and  ligature.  In  order  that  the  undermost  flap  may 
be  easily  and  smoothly  swung  into  place,  it  may  be  necessary  to  loosen  its 
base  quite  freely  from  the  underlying  tissues.  The  opposed  raw  surfaces 
promptly  unite,  since  the  pressure  of  the  tongue  holds  them  firmly  in  contact 
with  each  other.  Any  remaining  defects  can  be  closed  at  another  time. 
This  method  is  adapted  especially  to  young  subjects — one  and  two  years 
old — and  those  with  broad  defects,  and  in  failure  by  other  methods. 

The  length  of  the  cleft  in  the  hard  palate  has  less  to  do  with  the  cure  than 
has  the  width  of  the  palatine  arch.  If  the  latter  be  naturally  narrow,  or  be 
narrowed  on  account  of  the  width  of  the  fissure,  the  difficulty  of  closure  is 
correspondingly  increased.  The  more  arched  is  the  palate  the  easier  the 
closure;  the  flatter  it  is  the  more  difficult  the  closure  because  of  the  lack 
of  tissue  for  substantial  flaps.  A  fissure  with  a  pointed  extremity  is  more 
readily  closed  than  one  with  a  rounded  extremity.  Fissures  extending  to 
the  incisor  teeth  are  difficult  of  closure  at  that  point  because  of  the  limited 
supply  of  soft  parts  and  the  difficulty  of  separating  the  periosteum  at  times. 
A  rectangular  knife  is  sometimes  used  for  the  purpose.  The  suitable  age  is 
about  six  years,  provided  the  health  of  the  patient  be  satisfactory.  Operation 
at  two  or  three  years  of  age  is  not  advisable,  since  interference  at  this  time 
may  forestall  Nature's  efforts  at  closure,  and  therefore  prove  harmful.  It 
can  be  completed  at  one  or  more  sittings,  depending  on  the  obstacles  to  be 
overcome. 

If  the  deformity  in  the  hard  palate  be  complicated  with  a  complete  cleft 
of  the  soft  palate,  each  defect  may  be  treated  separately.  If,  however,  the 
cleft  of  the  soft  palate  be  partial,  both  can  then  be  closed  at  the  same  sitting. 
The  soft  portion  should  be  united  first,  in  the  manner  before  described,  to 
prevent  it  from  being  obscured  by  the  blood  associated  with  the  operation  on 
the  hard  palate. 

Operations  for  closure  of  a  fissure  of  the  hard  palate,  forcing  direct 
apposition  of  the  borders  of  the  fissure,  often  so  markedly  modify  the  sym- 
metry of  the  face  and  the  biting  line  of  the  teeth,  that  imperfect  mastication 
and  a  striking  facial  disfigurement  are  substituted  for  an  oral  deformity 
that  can  be  easily  closed  by  mechanical  device. 

The  After-treatment. — Anodynes  to  relieve  pain  and  secure  quiet  may  be 
needed ;  ice-water  for  the  first  four  or  five  hours,  followed  by  iced  milk  and 
barley  water  for  the  first  day  or  two,  supplemented  by  nutrient  enemata,  are 
commended.  The  mouth  should  be  thoroughly  rinsed  with  a  mild,  innocent, 
antiseptic  fluid  after  eating,  and  talking  should  be  interdicted.  Great  pains 
should  be  taken  by  the  parents  to  educate  the  child  in  speaking,  otherwise  the 
chief  aim  of  the  operation  will  fail  of  realization.  In  those  instances  in 
which  the  united  borders  of  the  cleft  render  the  velum  so  tense  as  to  prevent 
it  from  touching  the  posterior  wall  of  the  pharynx,  and  those  in  which,  on 
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Hi'iHuirit  of  tilt'  groat  widtli  (if  Ifit*  fist^ure,  siuli  a  ii-jiiill  run  hv  fori*8een,  an 
artiticial  appliaiue  sliotiltl  ht?  i'liipkiyfcl  at  oiu't\ 

The  ficsuliH. — IMo^^yn'of  tlu'clt^ft  iliKsiiot  iiirt'  the  deft»c*t  in  articubtion. 
However,  elosure  aiils  imieli  in  the  attainineiit  of  hetter  speech,  and  often 
c'ontriljutes  greiitly  to  the  henefits  of  tinie  and  effort  in  tlii8  regard.  Pro- 
loDged  vomiting  and  unskillt'ul  pulling  or  hniJi*ing  of  the  In^rders  contrihuto 
ftetively  to  failure  of  (^peruticms, 

Mf^rliaiiirdi  means  are  eniplovetl,  not  iiifre<piently,  to  fill  the  opening  in 
both  the  hard  and  soft  ]iart»»  and  to  providi*  even  an  artifieial  uvula.  The 
apparatus  18  nuide  of  vuleanized  rubber,  and  h  held  in  position  by  being 
attaehiil  to  a  [ilate  fitt*  d  to  the  roof  of  the  month.  Defeet^  in  thi*  biting 
line  ean  Ire  remedied  !)y  regulation  of  th(  teeth,  *^nd  by  tlie  introduction  into 
the  g^ip  of  false  leelh  attaehed  to  the  plate  eloi!<ing  tlie  tis.siire.  An  expert 
dental  surgeon  must  he  consulted,  sinee  he  h,  as  yet,  the  only  one  fully  com- 
petent to  treat  easts  by  thit^  method.  The  ability  to  8|Rak  and  to  otherwise 
control  the  action  i)f  the  throat  and  pharynx  with  this  eonlrivauee  h  very 
satisfactory,  in  the  luajority  of  instances  equaling,  if  not  exceeding,  the 
best  re.^uUs  from  an  opera  I  ion. 

Staphyloplasty.— Sta pin  lo|da.sly  ccmsists  in  filling  in  the  gap  of  the  soft 
palate,  and  as  nnich  as  possilde  of  tlte  hard,  hy  n  flap  taken  from  the  pos- 
terior wall  of  the  pharynx. 

Srh('ifihorn*}i  OiKrafitnK — Anirsthetize  the  patient,  perforro  a  preliminary 
tracheotomy,  and  intrmluee  tlie  tampon  eannnhi  into  th<'  trachra.  The  flap 
from  the  (mstcrior  wall  of  the  ]>liaryiix  is  made  with  the  base  downward,  and 


Fiu.  Si2. — Lane's  luolliod. 
flap  in  pliK'o. 


Rfifleoted 


Pm.  813.— Lane*B  raptbod  of  ivfwiir  of 

soft  palal«. 


the  apex  h  carried  as  far  upward  as  possible  to  pcmiit  of  its  introduction 
into  the  cleft  without  tension.  Tlie  width  and  shape  of  the  flap  must  be 
delennined  hy  the  size  and  outline  of  the  deformity,  allowance  being  made 
for  its  normal  shrinkage*.  It  should  consist  of  the  mucous  lining  of  the 
pharynx  along  with  the  sadijacent  muscular  tissue.  The  fd^ro-nnicoue  cov- 
erings of  the  hard  palate  arc  dissected  up  until  its  tissues  and  those  iif  the 
V4'him  arc  freely  movable.  The  liorders  of  the  cleft  are  frestiened,  ami  the 
flap  is  brought  in  place  and  united  by  several  sutures.  The  tampon  cannula 
can  he*  rcmovtHi  as  soon  as  hiemorrhage  has  ceawd,  or,  at  the  farthest,  on  the 
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day  following  the  operation.  The  parts  should  be  cleansed  frequently  and 
carefully  with  a  mild  antiseptic  fluid,  to  wash  away  the  abundant  secretions. 
The  sutures  should  be  removed  on  the  sixth  or  seventh  day  following  the 
operation. 

The  Results, — The  inconveniences  in  breathing,  and  the  interference 
with  hearing  and  smelling  following  a  successful  operation  do  not  commend 
its  adoption. 

Lane  closed  a  residual  cleft  in  the  soft  palate  by  means  of  a  flap  taken 
from  the  mucous  membrane  at  a  suitable  point,  contiguous  to  the  gap; 
turned  this  flap  upon  a  properly  formed  pedicle  and  united  its  borders  to 
those  of  the  defects  (Figs.  812  and  813). 

Elongated  Uvula. — An  elongated  uvula  is  easily  shortened  by  seizing 
the  end  of  the  uvula  with  the  forceps,  and  removing  the  required  amount 
with  scissors,  after  the  patient  has  withdrawn  the  tongue  by  the  aid  of  a 
dry  towel.  The  little  pain  that  may  be  caused  by  the  operation  can  be 
relieved  by  the  application  to  the  part  of  a  solution  of  cocaine. 


CHAPTER   XIII. 

OPERATIONS  ON  THE  MOUTH,  PHARYNX,  NOSE,  (ESOPHAGUS, 

AND  NECK. 


Fig.  814. — Desault's  method. 


Salivary  Fistula. — In  salivary  fistula  the  saliva  is  discharged  on  the 
external  surface  of  the  cheek  instead  of  into  the  mouth.  The  object  of  an 
operation  is  to  establish  an  internal  communication  with  the  duct  so  that 
the  external  opening  can  heal. 

Agnew's  MetJiod. — Agnew^s  method  consists  in  passing  a  good-sized 
thread  of  silk  into  the  mouth,  through  the  fistula,  from  without  inward, 

and  leaving  it  there,  removing 
the  needle,  and  attaching  to  it 
the  end  of  the  thread  remain- 
ing outside,  and  carrying  it 
through  the  tissues  into  the 
mouth  in  the  same  direction  as 
the  former,  but  not  exactly  in 
the  same  track,  thus  including 
a  small  portion  of  buccal  tis- 
sue. The  needle  is  then  re- 
moved, and  the  extremities  of  the  thread  are  firmly  tied  within  the  mouth 
or  round  the  inclosed  tissue.  A  fine  rubber  ligature  can  be  substituted 
for  the  silk.  The  loop  cuts  its 
way  through  the  tissues  grasped, 
forming  an  internal  opening, 
which  permits  the  healing  of  the 
external  one. 

DesanlVs  Method. — Desault 
carried  a  small  trocar  from  the 
fistulous  opening  forward  and 
inward,  entering  the  mouth  op- 
posite to  the  second  molar  tooth  (Fig.  814).  A  seton  was  drawn  into 
the  channel  made  by  the  instrument  and  retained  until  a  patent  canal 
was  formed  through  which  the  saliva  flowed,  followed  by  healing  of  the 
external  opening. 

Van  Burcn's  Method. — Van  Buren  cured  an  obstinate  case  by  turning 
the  end  of  the  duct  into  the  mouth  in  the  following  manner:  A  small  probe 
was  introduced  into  the  duct  from  without  to  steady  it  during  dissection 
and  indicate  its  situation  so  as  to  prevent  cutting  it.  The  distal  end  of 
the  duct  was  exposed  for  a  short  distance  by  careful  dissection,  and  was 
then  passed  into  the  mouth  througli  a  small  incision  made  through  the 


FiQ.  815. — Richelot's  method. 
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Fig.  816.— Deguise'a  method. 


buccal  mucous  nicmbraTic  nnd  vimihwd  there  with  liorsehair  sutures.     The 
extenuil  opening  was  refrcslu-ned  and  eltJSt^'tl  \\i  once. 

Rii'helol's  MvthwL — Hieliekjt  inserted  into  the  listida  a  ^niall  rultbor 
tube  so  as  to  cause  one  end  to  project  slightly  into  the  mouth,  wbile  the 
other  end  was  cut  off  obliquelv  and  so  placed  that  the  saliva  could  flow 
directly  into  the  tube  (Fig,  815).  Thereafter  the  external  wound  healed 
promptly. 

Detjui^c^s  Mflho(L~l)Qgn\$e  made  a  puncture  through  the  fistula,  open- 
ing obliquely  hagkward  and  inward  to  the  inner  surface  of  the  cheek,  and 
passeil  through  it  one  end  of  a 
leaden  wire  ( Fig^  81tj).  A  sec* 
ond  puncture  was  tlicu  made 
through  the  same  external  open- 
ing, hut  directed  ohliquelv  for- 
ward to  the  inner  surface, 
through  wluch  t!ie  other  end  of 
the  wire  was  passed  into  the 
mouth  ami  united  snugly  with 
its  fellow  by  twisting.  The  parotid  secretion  promptly  followed  the 
leaden  guides  into  the  mouth,  and  the  external  opening  quickly  luiiled. 
Excision  of  the  TonsO.— The  excision  of  the  tonsil  can  be  done  with 
an  ordinary  lii.^toury  or  with  curved  si-igsors,  aided  by  a  tenaewlum.  The 
various  forms  of  lonsillotomcs,  while  they  simplify  the  operation  by  giving 
the  operator  a  perfect  control  over  the  cutting  edge,  arc  not  necessary  to 
its  execution. 

The  Remuvaf  of  ikf  Tofisil  irilh  (he  Knife  or  Seismtrs. — If  the  patient 
he  young  or  unable  to  exercise  self-control,  give  an  aua'sthetic,  or  apply  to 
the  tonsil  a  strong  solution  of  cocaine.  Cause  a  hriglit  light  to  shine  into 
the  open  mouth;  depress  the  tongue;  seize  the  tonsil  with  the  temuulurn  or 
forceps,  draw  it  inward  from  between  the  pillars  of  the  fauces,  and  with 
scissors  curved  on  the  flat,  or  with  the  probe-pointed  bistoury,  or  an  ordi- 
nary lustoury  witfi  the  jjoint  guarded  by  adhesive  plaster,  sever  the  tonsil 
from  below  upward,  li  is  not  necessary  at  tirst  to  remove  the  entire  tonsil, 
since  a  curative  intluenee  is  often  established  by  an  incomplete  removal. 
Among  the  tonsillotomes  in  common  use  arc  Mathieu's  and  Mackenzie's.  In 
using  the  instrument  the  patient  is  placed  as  before  stated,  and  the  ring  of 
the  instrument  is  adjusted  around  the  tonsil  with  the  aid  of  the  index 
finger;  the  tonsil  is  elevated  liy  a  tenaculum,  or  hy  a  sj^ecial  hook  of  the 
instrument,  and  severefl  by  pressing  the  blade  against  it- 
While  renu)val  of  the  tonsil  is  ordinarily  a  matter  of  hut  little  signifi- 
cance, yet  the  not  infrequent  instances  of  severe  and  even  fatal  haemorrhage 
that  follow  this  act  invite  thoughtful  attention  and  care  in  any  case  before 
the  measure  is  carried  into  etfect,  Severe  bleeding  from  constitutional 
causes  (from  abnormal  vascular  association,  from  uncommon  free  hlood 
supply,  from  fdjstrueted  venous  return,  are  cfuiditions  that  cause  perplexing 
complications  at  the  howxds  and  often  fatal  results  when  they  are  incau- 
tiously invited.  Aneurism  of  the  carotid  underlying  the  t^^nsil  or  of  the 
42 
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tonsil  itjself  are  conditions  not  new  to  tin'  surgeon  of  t-xtciisive  ob^ervatioiL 
The  outcome  following  inuision  "m  i\\\y  smh  east;*  a?^  those  h  too  obviuiis 
to  be  open  to  doiibl.  We  reaill  au  inslanev  of  aiitniris^rn  of  the  toiisil  tiavjiig 
appeamneeg  that  might  readily  invite  the  ins^tru mental  activity  of  an  incau- 
tiouij^  practitioner. 

The  Rt?sulis, — Any  nndue  haemorrhage  can  be  controlled  by  ice,  pre^ 
fiure,  and  astringents;  actual  cantory  is  rarely  needed.  In  four  instances 
the  internal  carotid  artery  has  been  wounded  by  recklessness  in  cutting  the 
tonsfls-     Bleeding  may  he  controlled  by  interrupted  suture  or  adrenaliiL 

Abscess  of  the  Tonsil, — In  oj)ening  al)sces8e.s  of  the  tonsil  and  of  the 
fauces  great  care  shfHild  be  exercised  not  to  invade  the  tissue  too  dc*eply  an«l 
endanger  the  internal  carotid.  Therefore,  attention  to  the  anatomy  of  the 
tonsil  and  its  environments  is  important  (page  **14),  The  blade  of  a 
scalpel,  well  guarded^,  except  at  the  point,  with  ndhesivr  plaster  or  with 
sterilized  gauze,  is  often  employed  for  making  the  incision  (Fig.  817,  g). 

OPEEATIONS  Oir   THB  TONGUB. 

It  is  often  necessary  to  remove  the  tongue  in  part  or  entirely  on  ac- 
oonnt  of  hypertrophy  and  malignant  or  other  growths  of  its  structure. 
The  elements  of  danger  in  removal  of  the  tongue  relate  to  hsemorrhage, 
which  is  increased  by  the  diflliculty  in  catching  the  bleediug  points,  and  to 
the  danger  of  blood  entering  the  larynx,  both  of  which  are  emphasized  by 
loss  of  command  of  the  patient.  The  arteries  supplying  the  organ  are  the 
dorsalis  lingua?,  raniue,  and  branches  from  the  ascending  pharyngeal  The 
ranine,  the  principal  branch,  runs  along  the  under  surface  of  the  tongue 
from  the  base  to  the  apex.  The  facial  and  sublingual  arteries  are  not 
endangered  unless  the  floor  of  the  month  is  operated  on  in  conjunction 
with  the  tongue-  It  should  be  rememl>ered  that  the  vessels  on  either  side  of 
the  organ  do  not  often  eommunicato  freely  with  each  other,  and  consequently 
ligaturing  of  the  lingual  artery  of  one  side  will  permit  of  free  incision  on 
that  side  with  but  trifling  hasmorrhage.  The  buccal,  sublingual,  and  sub- 
maxillary glands  are  closely  associated  with  this  organ  in  a  surgical  sense. 

The  principal  danger  from  bleeding  arises  from  division  of  the  lingual 
arteries.  The  situation  of  the  haemorrhage  is  much  more  disturbing  than 
the  amount  Similar  sized  vessels  divided  elsewhere  in  the  body  would 
scarcely  cause  the  least  apprehension.  Bleeding,  however,  can  be  prevented 
by  ligature  of  these  vessels  in  the  neck  (Pig.  '^30), or  controlled  for  the  time 
being  by  firm  pressure  upward  on  the  floor  of  the  mouth  by  the  thumbs  of 
an  assistant^  together  with  drawing  the  base  of  the  tongue  forward  by  means 
of  the  Bnger  hooked  over  it.  Not  only  do  these  uianipulations  control 
haemorrhage,  but  also  fix  the  floor  of  the  moutli  so  that  tiie  bleeding  points 
can  be  better  seen  and  more  quickly  caught 

A  method  has  been  recommended  by  Lnngenbeck  to  control  the  hsBmor- 
rhage  when  but  half  or  two  thirds  of  the  anterior  portion  of  the  tongue  is  to 
be  removed  by  cutting. 

A  long,  well'Curved  needle,  armed  with  a  strong  ligature,  is  entered  at 
the  left  of  the  median  line  of  the  tongue,  behind  the  portion  to  be  removed, 
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and  ptissi'tl  tlimiigh  hi  thi'  right  side  inul  iijulor  8iirfac<:  of  the  organ^  so  as 
to  larrv  tlit"  lipttiiru  hi'iN'atli  thi'  liraiit'ht's  of  the  lingual  artery  at  this  situ- 
ation. Tlw  ligatun-  Is  ilwn  tarried  tlirough  tlio  right  horder  of  tlie  tongiie 
and  tirmly  Hod.  A  similar  proeeduru  18  re|>eated  on  tlie  opposite  side  of  the 
tongue.  Tliese  ligatures  can  he  u^t-d  also  to  draw  the  tongue  forward  during 
operation.  The  iutrotftirtHin  ihnntgk  each  nostril  into  the  phar}jnx  htdow 
the  base  of  the  tongue  of  a  rnhher  tuhe  suitahle  for  the  purposes  of  anaesthesia, 
antl  the  paeking  witli  gauze  of  the  space  above  the  lower  extremities  of  the 
tubes,  will  prevent  the  admission  of  blotid  into  the  larynx  (Fig.  825), 

The  danger  of  blood  entering  the  air  passages  can  be  obviated  by 
turning  the  head  forward  and  to  one  side.  In  fact,  when  the  head  is  thus 
placed,  and  the  mouth  widely  opened,  the  arterial  jets  will  escape  throngh 
the  hitter,  and  tlius  reduce  the  active  bleeding  in  the  mouth  to  a  minimum. 
The  important  desiderata  are  having  the  patient  and  the  tongye  under 
complete  control,  the  dangers  from  hspmorrhage  are  then  insignificant. 

Preliminary  Laryngotomy. — Preliminary  opening  of  the  larynx  or  trachea, 
together  with  tamponing  of  the  pharynx,  are  wise  measures  in  those  instances 
in  which  careful,  deliberate,  and  uoobscored  division  of  the  tissues  is  needed 
for  the  purpose  of  suitable  removal  of  the  disease.  In  extended  removal  of 
the  tongue  and  in  operation  on  the  floor  of  the  mouth  these  measures  find 
their  greatest  use.  If  there  be  no  fear  of  infection  at  the  seat  of  the 
operation,  the  tube  may  be  removed  as  soon  as  the  procedure  is  completed. 
Otherwise  it  should  remain  until  healthy  repair  is  established.  In  tampon- 
ing the  pharynx  with  a  sponge,  or  by  other  means,  to  prevent  the  entrance 
of  blood,  the  tongue  should  be  drawn  well  forward  at  the  time  of  iutroduetion 
BO  as  to  permit  complete  closure  of  the  pharynx  without  interfering  with 
the  necessary  maTUpulation  of  the  organ  for  the  arrest  of  hjeraorrhage,  etc. 

Before  operation,  the  mouth,  the  growth,  and  the  teeth  of  the  patient 
should  be  repeatedly  and  thoroughly  cleaned  by  the  frequent  and  free  use  of 
an  antiseptic  solution.  Irregular  and  loosened  teeth  and  dental  asperities 
should  be  removed  at  the  time  of  operation,  and  every  care  shonid  be 
taken  to  provide  for  the  operation  field  aseptic  cleanliness. 

Excision  of  the  Tongue. — The  tongue  may  be  removed  with  the  knife^ 
scissorsy  galvanic  muiery,  ecramur^  or  ligature.  The  last  method  and  the 
galvanic  cautery  method  should  be  excluded,  as  the  greater  length  of  tinae 
required  arul  tlie  greater  pain  caused  by  the  latter,  antl  the  greater  dangers 
from  hemorrhage  and  from  sepsis  of  the  former,  unfit  them  for  use.  If  the 
diseased  portion  be  small,  it  may  be  taken  away  by  the  incision  best  calculated 
to  accomplish  the  object,  since  it  is  a  bad  jdan  to  secure  symmetry  at  the  ex- 
pense of  future  safety.  If  hypertrophy  involve  the  npex^  or  if  a  tumor  be 
located  at  ihis  situation^  either  condition  can  be  treated  by  removing  a  V- 
shaped  piece  in  the  following  manner; 

Tlie  Operation,  V-shaped  Incision,'^ Anmsihaihe  the  patient;  place  him 
in  a  suitable  position  in  a  strong  light  witli  the  mouth  well  opened  by  a 
special  gag,  or  any  proper  instrument,  forced,  with  a  string  attached,  between 
the  posterior  molars.  If  the  patient  be  in  the  recumbent  posture  turn  the 
head  to  one  side,  so  as  to  collect  the  blood  in  the  hollow  of  the  cheek  ;  pass 
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Pio.  817,— Inatni menu  employed  in  oporationa  on  the  tongue,  totisil,  and  piUars  of  the 

o.  For  retraction  of  chdek.  6.  Tongue  forceps,  c.  Mouth  gag«  d.  Tenaculum,  e,  Curved 
and  blunt-pointed  Fcissors,  /.  VolseJla,  g.  Bistoury  guarded  with  mlhesivt*  plasten 
h.  Sponge  rorct?ps.  i.  Bone  drill,  k\  Trachea  tube.  L  Traction  loop.  m.  IJara-lip 
pins,  n,  St4iut  wire,  o  and  p.  Curved  and  straiffht  bone-cutting  furt-eiis.  .Scalpels^ 
lorcipressurct  ligatures^  wipvrs,  etc.,  should  be  hatl  in  abundance. 
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a  stout  ligature  through  each  side  of  thu  tuiigiK",  just  outsitlr  of  (hi*  inU'iided 
sitt'  of  the  ii]K'X  of  the  V  iTK'ision;  thru  hiop  the  ligature^;  and  give  each  to 
an  afc^sietant  with  in^itructioiii*  to  pull  the  tongue  forward  ;  avi'/x'  the  tip  of  the 
tongue  with  a  forceps,  or  with  the  thumb  and  finger,  and  with  a  ehari> 
pointed,  narrow-hlailed  knife  trani^fix  the  organ  posteriorly  from  helow  up- 
ward in  the  ntedian  line,  tlius  locating  the  point  of  ihe  V,  and  cut  outward 


Ficj.  818.— Removal  of  V-«jbH|>e«l  piece, 


Fio.  819»— Flajis  ujiitL'd, 


and  forward  through  one  border  of  the  tongue.  Cheek  the  points  of  severe 
hieniorrhage  with  foreepi?;  rrtake  the  division  on  the  o}>po?iite  t?ide  in  a  re- 
verse direetion  from  the  [jorder— backward — to  join  the  site  of  eoiunienee- 
ment  of  the  first  incision  (Fig.  818).  LigiUurc  the  bleeding  paints  and  unite 
the  flaps  by  sutures  in  the  nsunl  mnnner  (Fig.  SID). 

Hypertropliy  of  the  Tongue  (Fig.  s^^i^),— lly[irrtrophy  of  the  tongue 
involving  its  entire  i^trueture,  ean  he  treated  by  the  removal  of  a  V-shaped 
piece  in  tlie  manner  just  deseril)e<!,  thus 
s^hortening  the  transverse  iliarneter  and 
dinunishing  the  leugtli.  The  t1aps  are 
then  united,  and,  after  uiuon  has  taken 
place,  the  thickness  of  the  tongue  can  be 
Lliminiehed  in  the  following  numner:  A 
strong  ligature  is  pas>ied  laterally  through 
the  organ  near  to  the  ba&e,  by  which  the 

tongue  h  drawn  forward  ami  held,  while        ^f^^mmt.^  ^ 

a  wedge-shaped  piece  is  reujoved  by  lat-  ^^B^l^;  / 

eral  transfixion  in  a   longitudinal  direc- 
tion, begun  midway  between  the  upper  and 
lower  surfaces  of  the  organ  as  far  back  at? 
possible.     The  under  daft  is  made  by  cut- 
ting   downward,    outwanL    and     forward  — Na..>_*^V 
through  the  under  surface  of  the  tongue;  \ 
the  upper  by  division  of  Hie  tissue  above  Fio.B30.— Hypertruptiy  of  the  lougue, 
the   hist    incision.      The   bleeding   i>oints 
shoubl  l>e  ligatured  and  the  Haps  uniteil  with  sutures. 

Half  of  the  organ  ean  l>e  removed  through  the  mouth  by  first  ligaturing 
the  lingual  artery  corrcspomling  to  the  side  of  operation,  after  which  two 
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long,  stout  ligatures  are  passed  through  the  tongue  near  the  tip,  one  on  eacl 
side  of  the  median  line,  by  means  af  wliich  the  tongue  is  drawn  forward  and"' 
upward  ;  the  frenum  and  the  mucous  membrane  beneath  the  tongue  are  cut 
with  scissors  back  to  the  base  of  the  organ ;  the  tongue  is  then  divided  in 
half  from  before  backward  with  a  knife  or  scissors;  its  deeper  tissues  are 
separated  by  tearing  with  the  finger  or  the  handle  of  the  knife,  and  the  por- 
tion to  be  removed  is  finally  severed  with  scissors.  The  remaining  half  can 
be  removed  in  a  similar  manner. 

TJiB  Comments, — The  contention  on  the  part  of  some  surgeons  that  the 
entire  tongue  should  be  excised  when  removal  of  half  of  the  organ  appeanj 
needful,  has  many  strong  and,  it  seems  to  me,  wise  objections  offered  to  tho^ 
practice.  Ilalf  of  the  tongue,  although  deformed  by  healings  still  has  re* 
maining,  in  a  crippled  state,  the  functions  that  characterize  the  organ  in 
health,  such  as  speaking,  swallowing,  tasting,  etc.  The  moral  effect  on  the 
patient  of  a  proposition  to  remove  the  entire  organ  at  the  outset  will  too 
often  lead  to  a  rejection  of  the  operation,  thereby  causiug  delay  which 
may  render  unserviceable  any  operative  procedure.  Finally,  if  removal  of 
but  half  of  the  organ  affords  only  temporary  respite,  the  renuxinder  can  then 
be  taken  away  with  no  greater  danger  than  that  attending  the  removal  of  the 
whole  in  the  first  instance.  Hveter  suggests  that,  in  excision  of  the  anterior 
portion  of  one  side  of  the  tongue,  the  gap  bii  closed  at  once  by  using  as 
flap  for  that  purpose  the  apex  of  the  remaining  portion.  The  advant 
that  may  follow  this  practice  are  measured  by  the  comparative  difference 
resulting  from  prompt  union  with  a  shortened  organ  and  those  of  oqh 
crippled  by  the  cicatricial  itifluonces  of  prolonged  healing.  Hueter's  sa^ 
tion  in  this  regard  is  not  often  followed. 

The  Removal  of  the  Entire  Tongue.— The  removal  of  the  entire  tongue'^ 
can  be  done   through  the  month,  beneath  the  inferior  maxilla,  by  division 
at  the  lower  jaw  either  at  the  symphysis  or  at  one  side  of  it,  or  through 
the  cheek.     It  can  bo  removed  through  the  mouth  by  means  of  the  knij\ 
the  scissors^  the  galvana-cautertf^  and  the  fcrasenr. 

The  Operation  through  the  Mouth. — Put  the  patient  thoroughly  under 
the  influence  of  an  anaesthetic  at  the  outset,  as  afterward  only  partial  in- 
sensibility is  desired ;  gag  the  mouth,  and  support  the  head  so  that  the  blood 
will  escape  extornally  rather  than  into  the  jiharynx.  Pass  a  stout  thread 
through  the  tongue  at  the  juncture  of  the  middle  and  anterior  thirds;  draw 
the  organ  forward  and  upward  with  the  thread,  and  detach  it  with  scissors 
from  its  connections  with  the  jaw  and  anterior  pillars  of  the  fauces;  divide 
the  muscles  of  the  tongue  with  strong,  straight,  blunt-ended  scissors  back  to 
near  the  larynx,  as  closely  to  the  under  sui-face  as  the  disease  will  permit 
The  glosso-epiglottidean  folds  are  now  brought  under  control  by  passing  a 
long  ligature  through  each  fold,  These  ligatures  are  allowed  to  remain  tn 
situ  in  order  that  the  floor  of  the  mouth  may  be  drawn  forward  by  thou 
in  the  event  of  secondary  hii^morrhage  or  dinicult  respiration.  The  exeistoii 
18  then  completed  and  all  bleeding  points  are  checked. 

The  Comments. — The  fra?num  linguas  and  the  anterior  pillars  of  the  fanoet^ 
should  be  completely  and  promptly  divided  so  as  to  permit  a  free  withdrawal 
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tongue  froHi  the  mouth,  Wliiiehead  ailvisea  that  the  miisck^s  of  the 
tongue  be  rapidly  and  boldlj  cut,  irrespective  of  other  than  arterial  haemor- 
rhage, as  the  oozing  will  be  promptly  checked  by  control  of  the  various 
arteries.  With  previous  study  and  present  caution  these  arteries  can  be 
caught  and  tied  or  tw  isted  before  being  severed,  after  which  the  operation 
ig  promptly  completed  without  further  troublesome  hiemorrhage.  A  pre- 
liminary tracheotomy  is  advisable  in  those  cases  in  wliich  extensive  wound 

surfaces  and  troublesome  htemorrhage 
are  anticipated.  Infective  pneumonia 
ig  obviated  iTi  the  former,  and  the  en- 
trance  of  blood  to  the  pharynx  is  pre- 
vented in  the  latter  instance* 

The  ligaturing  of  the  lingual  arteries 
beneath  the  hyoglossas  muscles  before 
the  employment  of  the  scissors  for 
removal  of  the  tongue  simplifies  the 
operation  exceedingly,  as  then  the  dan- 
gers and  annoyance  of  present  or  pros- 
pective htinnorrhage  are  largely  obvi- 
ated. Now  and  then  a  dorsal  lingual 
branch  requires  attention.  The  author 
has,  however,  noted  but  one  instance 
of  this  kind  in  his  own  practice.  Nor 
18  this  all,  for  the  ligature  of  those  ves- 
sels affords  opportunity  for  the  removal  of  the  lymph  glands  associated 
directly  with  the  affected  part  of  the  tongue,  whether  they  are  diseased  or 
Dot,  a  measure  of  far  greater  importance  in  our  opinion  than  that  of  liga- 
ture of  the  vessels.  In  fact  it  is  our  practice,  and  we  believe  that  it  should 
be  made  the  first  step  of  operative  endeavor,  to  remove  these  glands,  tying 
the  lingual  or  not  as  may  then  seem  wise. 

ThB  AfteT'ireatment. — Wash  the  floor  of  the  mouth  eaiitiously  with  a  solu- 
tion of  biniodide  of  mercury  (1  to  1,000),  dry  it,  and,  if  desirable,  paint  the  raw 
surface  with  the  antiseptic  varnish  of  Whitehead,  which  is  compounded  by 
substituting  for  the  rectified  spirits  in  the  compound  tincture  of  benzoin  a 
mixture  of  nine  parts  of  ether  and  one  of  turpentine  saturated  with  iodo- 
form. Before  using  the  ether  add  one  part  of  turpentine  to  i^n  of  that  fluid. 
The  mixture  dries  quickly  and  remains  as  a  firm  coating  for  twenty-four 
hours.  Gauze  packings  are  regarded  as  objectionable  by  some,  as  they  be- 
come quickly  satarated  with  wUiva.  Treves  makes  *'  no  applications  of  any 
kind  "  other  ihm\  antiseptic  solutions. 

Kovher's  Method.^KoGh^Y  recommends  the  following  plan  if  the  floor  of 
the  mouth  and  contiguous  glands,  and  even  the  pharynx  be  involved  along 
wHh  the  tongue :  After  a  preliminary  laryngo-traeheotomy  and  thorough 
cleansing  of  the  parts,  a  triangular  flap  is  made,  with  the  base  upward,  its 
lower  boundaries  corresponding  to  the  course  of  the  digastric  muscle,  and 
its  apex  being  at  the  point  of  connection  of  this  muscle  with  the  hyoid 
bone  (Fig.  821,  b).     The  posterior  incision  may  also  be  made  from  the  apex 
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directly  to  the  anterior  border  of  the  sterno-mastoid  mascle^  thence  up- 
ward  along  this  border  to  the  angle  of  the  jaw,  thus  affording  a  great<*r 
space  than  is  secured  by  the  former  line  of  incision.     This  flap  covers  the 
region  of  the  jaw  and  neck  occupied  by  the  facial  artery  and  the  submaxillary 
glands  posteriorly,  and  the  linguid  artery  atid  the  sublingual  glands  anteriorly. 
The  tiap  is  dissected  op,  the  arteries  are  tied,  and  the  glaoda  are  removed. 
This  exposes  the  side  of  the  base  of  the  tongue  and  the  back  part  of  the  floor  J 
of  the  mouth  to  easy  inspection  and  manipulation.    The  larynx  and  pharynx* 
are  then  protected  from  the  entrance  of  blood  by  a  large  sponge,  to  which  a 
string  should  be  attached,  and  the  myo-hyoid  muscle  is  divided  close  to  thai 
jaw,  exposing  the  tongue  and  mouth  freely.    The  organ  is  now  drawn  through" 
the  opening,  split,  and  the  half  of  it  on  the  side  corresponding  to  the  flap  is 
removed,  including,  if  necessary,  the  floor  of  the  month,  pillars  of  the  fauces, 
and  pharynx,  down  to  tlie  hyoid  bone.     The  remaining  portion  can  be  re- 
moved in  a  similar  manner  tlirough  a  triangular  opening  on  the  opposite 
side  or  through  tiie  primary  opening,  if  the  extent  of  the  disease  will  permit. 
As  before  remarked,  tiie  operation  which  involves  the  bon®  and  soft  parts 
around  it  results  less  favorably  than  when  the  tongue  is  removed  through^ 
the  mouth  by  the  methods  described. 

TltB  Comments, — The  lingual  artery  at  either  side  may  be  tied  before  the 
flaps  are  turned  up,  or  tljey  may  be  ligatured  afterward,  as  suits  the  desire j 
of  the  surgeon*     If  the  entire  tongue  be  removed  at  one  side,  the  lingus 
artery  of  the  opposite  side  should  be  tied  before  the  removal. 

The  After-treatment  consists  in  keeping  the  mouth  well  cleansed,  while 
to  the  raw  surfaces  iodoform  and  iodoform  gauze  or  other  suitable  anti* 
septic  dressings  are  applied.  The  tracheotomy  tube  should  not  be  removed 
until  all  dangers  from  inllammation  and  from 
infective  pneumonia  due  to  the  discharges  are 
ended. 

The  Removal  of  the  Toegue  with  Division 
of  the  Jaw  does  not  offer  the  chances  of  success 
secured  by  the  preceding  method. 

SediU  fit's  Melh  o^f .— B«*ginningat  the  median 
line  of  the  lower  lip,  divide  the  soft  parts  verti- 
cally downward  to  the  hyoid  bone  (Fig.  S*^'^,  a) ; 
extract  a  central  incisor  tooth  and  drill  a  sniall 
hole  through  the  body  of  the  lower  jaw  at  either 
&ide,  a  quarter  of  an  inch  from  the-  median  line; 
divide  the  jaw  in  the  median  line  vertically  or 
irregularly — the  latter  affords  opportunity  for  a 

more  substantial  i^uhsefjuent  coaj^tation;  pass  a  strong  ligature  through  the 
tongue  and  separate  the  bony  fragnu^nttf,  thus  exposing  to  view^  the  floor  of 
the  mouth.  Divide  the  mucous  membrane  at  its  connection  with  the  jaw^ 
also  the  genio-hyoid  and  genio-hyoglossi  musck^s;  draw  the  tongue  forward 
and  sever  the  remaining  attaehments  carefully  witfi  seissors,  securing  the 
ranine  vesj^^els  before  thi'ir  ilivision.  The  tongue  ruay  he  either  removed 
entire  or  split  and  each  half  removed  separately,  as  before  described.    Uaite 
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Hialaw  with  Biber  wire;  drain  the  wound  from  the  lower  angle;  fortify  the 
line  of  junction  of  the  jaw  with  au  interfh^ntal  sjjlirit  (Fi^.  S^*f>);  unite  the 
stump  of  the  tongue  to  ttie  sidet;  uf  the  mouth  and  muintain  thorough  elean- 
liness  by  the  frequent  employment  of  antistt^ptic  solutions. 

Jaeger's  Method, — Jaeger  rlivifled  the  eheek,  from  the  angle  of  the 
mouth  hack  to  the  anterior  border  of  the  ruasseter  niUR'le  (Fig-  H'^^1,  a),  and 
afiiirouehed  the  dii^eased  tongue  in  tbis  manner.  This  meas^ure  is  servieeal>le 
in  iii^tanees  in  wliieh  the  disease  is  located  far  back  on  the  tongue^  and  in 
which  the  anterior  pillar  of  the  faucee  is  invaded,  also  in  the  event  of 
ineffieient  light,  severe  haemorrhage,  an  uneontrollnble  patient,  or  a  limited 
separation  of  jaws.  If  searring  he  of  special  signitieanL-e,  other  means  of 
attainment  of  the  objects  should  he  considered. 

Tkr  empffij/ment  of  the^  fcmw//r,  as  practiced  hy  Mr.  Bak*M',  is  a  satis- 
factory means  of  removing  the  tongue. 

Bitker\s  Method  {eeraseur). — Pass  through  each  side  of  the  tongue,  one 
inch  from  the  extremity  and  half  an  inch  from  tlie  nu'dian  line,  a  strou*]; 
silk  ligature,  which  is  tirmly  tied  and  looped  ;  the  operator,  holding  one  loop 
whilt^  the  assistant  holds  the  other,  causes  tiie  tongue  tc>  l»e  drawn  forward, 
and  then  with  a  blunt-pointed  scalpel, 
aided  hy  the  fingers,  splits  the  tongue 
in  tlie  median  line  hack  to  a  point  one 
inch  liehind  the  canc(^rous  growth ; 
arrest  haemorrhage,  draw  the  diseased 
half  still  farther  forward^  sever  the 
muscular  and  mucous  connections  at 
the  symphysis,  and  with  sharp-pointed 
scissors  divide  the  mucous  mendirane 
backward  along  the  lower  jaw  to  one 
inch  l>eluud  the  site  of  the  gr(»wtlu 
Free  the  diseased  portion  of  the  organ 
from  its  attachments  so  as  to  readily 
permit  the  application  of  the  eeraseur 
and  the  division  of  tlu^  segment  at  a 
point  as  far  as  possible  from  the 
growth ;  pass  two  strong,  blunt-pointed 
curved  needles  through  the  tongue  far  behind  the  seat  of  the  disease,  and 
adjust  the  loop  of  the  ^Taseur  aroun<l  the  segment  Ijcliiud  and  helow  them, 
so  as  to  cause  it  to  pass  wide  of  the  disease  at  the  line  of  severance.  Baker 
employed  a  whipcord  loop  (Fig.  8*23)  with  a  moderatt^sized  instrument, 
curved  somewhat  on  the  Hat  at  the  lower  end.  Vessels  winch  nuiy  remain 
nnsevered  after  tigbteuing  the  loop  are  ligatured  and  divided,  and  the 
nerves  are  severed  close  to  the  stump.  If  necessary,  the  remaining  half  *)f 
the  tongue  is  treated  in  a  similar  manner.  The  instrument  can  be  op]>licd 
to  (he  tongue  through  an  opening  made  behind  the  symphysis.  The  loop 
can  be  iutroiluced  here  so  as  to  command  Inilf  ur  all  the  tongue. 

The  Prevantiutts. — As  the  loop  is  tightened  around  the  tongue,  care 
must  be  observed  to  prevent  it  from  slipping  forward  nearer  to  the  seat  of 


Fig.  823.— Whipcord  loop  applied. 
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the  disc'aR%  whicli  is  liable  to  hnpi)on  iiotwithsbimling  the  rt'tttrainirig  inflii' 
enefs  of  thi*  tranpfixinn  nceflles  and  of  tho  shallow  grooves  made  in  the  si^oft 
parts  for  the  lodgment  of  the  loop.  Sinee  tlie  nerve  and  the  vessels  ofU*i\ 
escape  the  eifeet  of  tlie  looj),  the  loop  ^^^hould  he  withdrawn  earefully,  the 
nerve  cut, and  the  artery  eanglit  and  tied  to  avoid  end>arrapsing  hBeinorrhiige, 

Reg  noli' $  Method, — The  operation  deviiiied  hy  Regnoli  alTordt?  easy  aecess 
to  all  portions  of  the  tongne,  exeejit  its  liasi*,  and  also  furnisher  good  drain- 
age, but  ereiites  a  large  and  soituwhi^t  daiigennis  wound. 

r//t^  Operation, — An  angular  or  creseent- shaped  incision  ijn  carried 
along  the  Imse  of  the  lower  jaw  (Fig.  H'^'i,  b)  extemling  helween  the  anterior 
horders  of  the  nuissi^ter  ihnseles,  avoiding  the  facial  arteries.  A  vertical 
incision  is  then  nnnlc  from  the  center  of  this  to  the  median  line  of  the 
hyoid  bone.  The  flaps  are  rellectcil,  the  mucous  membrane,  the  attachments 
of  the  lingual,  hyoid,  and  diga&tric  mug^cles  divided  from  the  inner  surface 
of  the  lower  jaw,  und  the  tongue  is  friti'd  latenilly  from  the  anterior  pillars 
as  in  other  metlrods.  The  tongue  U  then  drawn  through  the  opming  and 
severed  by  the  knife  or  scissors,  the  bleeding  points  being  gceurcii  a»  fast  a^ 
they  appear.  The  Haps  are  united,  the  wound  is  drained,  and  Uie  remaining 
raw  surfaces  are  allowed  to  lu*al  liy  granulation. 

BUiroih  made  a  somewhat  eurvcnl  submentn!  incision  (Fig.  8*22,  c)  only, 
and  extended  it  at  either  side  so  as  to  permit  ligature  of  the  lingual  arteries 
and  removal  of  the  infected  glands 
before  extirpation  of  the  tongue 
(Fig.  H24). 
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Fig.  824.— Tnn^ne  exposed  throngti 
Billrolh'ft  snbnientiil  incision. 


Pm.  825. — Lnn  gen  beck's  incisiim,  floor  of 
itiouth  involved.  Tubes  entering  pharrnx 
through    nose    for   ana'^lhetic  purposes 


If  ihtf  float  of  the  mmith  were  involved  in  addition  to  the  tongue,  HUlroih 
made  an  ineiHion  ahout  one  inch  below  the  border  of  the  lower  lip,  from 
one  facial  artery  to  the  other;  at  eitjirr  end  of  this  incision  he  n»ade  a 
vertical  one  extending  downward  to  a  point  about  four  fifths  of  an  inch 
l>elow  the  lower  border  of  the  inferic^r  nuixilla;  at  the  sites  of  juncture  of 
these  vertical  ineisions  with  tlie  jaw  he  divided  the  Ixme  and  turned  it 
downward  along  with  the  soft  parts,  thc^rehy  alTonling  amfile  r<»om  to  reach 
the  dist^ased  parts  within.  AfttT  extirpati«»n  of  the  disease,  he  wired  the  frag- 
ments in  position  and  closed  the  wound.    Lamjcnhcck  (Fig,  825)  divided  the 
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jaw  on  the  aide  of  the  greatest  amount  of  disease,  drew  apart  the  fragmenU, 
excised  the  tongiie,  floor  of  the  moutb,  etc.  llie  jaw  was  united  as  in  tlie 
preceding  instanee.  If  the  portion  to  be  removed  he  extensive  and  the 
danger  from  haemorrhage  great,  a  preliminary  tracheotomy  is  advisable. 
This  measure  not  alone  prevents  the  blood  from  obstructing  respiration, 
but  lessens  the  dyspotpa  frequently  caused  by  a  wide  separation  of  the  jaws. 

The  Choice  of  MeihotL — In  the  choice  of  method  Treves  wisely  presents 
the  following  propositions; 

"  L  The  organ  should  be  removed  by  cutting  either  with  scissors  or  with 
the  bistoury. 

"  2.  The  removal  shonld,  as  a  general  rule,  be  effected  through  the  mouth. 
(Simple  removal  in  202  cases,  of  whole  or  part  of  organ,  14  died  (Butlin).) 

"3.  Every  means  should  be  taken  to  reduce  the  h^emorrhag©  to  a  mini- 
mum. 

"4.  When  the  floor  of  the  mouth  is  involved,  or  the  glands  are  exten- 
sively diseased,  the  excision  should  be  carried  out  through  the  neck.'* 

The  General  Rejnarks.—QiMiQ^v  of  the  tongue  causes  infection  of  lymph 
glands  speedily,  and  prompt  action  should  be  counseled  in  all  instances. 
Therefore,  an  accurate  knowledge  of  the  nature  of  a  morbid  growth 
of  the  tongue  should  be  quickly  gained,  and,  too,  before  the  employment 
of  irritating  applications.  When  the  disease  is  located  at  the  fr^enum  it 
is  difficult  of  removal  and  of  proper  esti- 
mation of  the  extent  without  first  ex- 
tractiug  two  or  three  of  the  lower  incisor 
teeth.  A  suitable  vulcanite  interdental 
splint  constructed  to  fit  the  jaw  before  its 
division  is  the  best  agent  for  the  retention 
in  place  of  the  fragments  after  operation 
(Fig.  8t^<ij.  It  should  not  bo  overlooked 
that  in  hopeless  cases  the  removal  of  the 
disease  from  the  buccal  cavity,  even  though 
it  returns  promptly  elsewhere,  rescues  the 
patient  from  the  pitiless  sn tiering  attendant  on  its  presence  in  the  mouth. 

The  After- treat tmnt. — Thorough  asepsis  and  a  liberal  nutritious  diet 
are  the  elements  of  prime  significance  in  the  treatment.  Rectal  alimenta- 
tion for  the  first  two  days,  followed  by  the  use  of  the  stomach  tube,  if  neces- 
sary, is  very  ini|Hjrtant.  Abundant  fresh  air  and  cleanliness  of  the  mouth 
should  be  secured. 

TIiB  RcsuUb, — The  rate  of  mortality  from  removal  of  the  tongue  by  all 
of  the  methods  described  is  considerable,  fifty  six  out  of  two  hundred  and 
forty-four  caaos  having  died.  In  one  hundred  and  sixty-ihree  cases  of  re- 
moval through  the  mouth  attended  with  preliminary  ligature  of  the  Unguals 
only,  the  death-rate  was  12.8  per  cent.  In  fifty-eight  cases  operatcil  on  by 
Kocher,  the  death-rate  was  about  10.5  per  cent.  In  twelve  cases  done  by 
Kocher  after  his  own  method  the  death-rate  was  8.3  per  cent.  In  removal 
requiring  excision  of  the  jaw  or  extensive  dissections,  the  rate  is  increased 
five  and    ten  per  cent.      In  two    hundred  and   forty  cases    ten    per  cent 


Piu.    H26.  —  Kingsle^' s    interdentiil 
spHiil  f'f  vulcanized  rublwir. 
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reached  the  three-year  and  6J>  ptr  cent  the  four-year  limit.  In  severe  cases, 
when  thoroughly  done,  the  life  limit  is  encouraging,  as  h  shown  by  the  fact 
that  half  of  K other's  lnng-livt>d  ones  were  of  this  cliaracter.  Whitehead 
reports  129  easels,  in  whieh,  so  far  as  rouhl  he  known,  8  lived  from  3  to  10 
yenrs,  17  succumbing  before  the  th rev-year  period  (Curtis).  Treves  reports 
34  cases  of  his  own  attended  with  prinmry  ligature  of  the  linguals,  in  whieh 
3  died.  Baker  reports,  as  tlie  result  of  his  nieth<Hl,  H)  cases  with  5  deaths, 
1  from  diphtheria.  Many  of  Whitehead's  eases  are  early  ones.  The  rate  in 
removal  of  glands  and  part  or  whole  of  tongue  below  jaw  is  5  per  cent  better 
than  with  division  of  jaw.  Unoperated  rases  live  scarcely  more  than  a  year, 
Toaglie-tie, — Tojigue-tic  depends  on  an  undini  extension  forward,  either 
with  or  without  an  aluiorrnal  shorti-ning  of  tiie  fnenuni  linguae.  If  the 
condition  be  severe  enough  to  call  for  treatment,  the  end  of  the  tongue  is 
pressed  upward  by  passing  the  first  two  tingtTS  lieneatb  it.  palm  ilownward, 
bringing  the  tense  frccnum  between  thrm,  which  can  bp  divided  with  a  blunt- 

pointed  scissors  at  a  little  distance  from,  but 
parallel  with  the  palmar  surface,  care  being 
takt'Ti  not  to  sever  the  ranine  artery, 

Ranilla  {Fig.  8*^7).— The  closure  of  the 
ducti?  of  the  sublingual  an<l  other  glands  in 
this  situation  causes  a  cystic  distention  of 
theuL  and  even  of  the  glands  thenisi'lves.  If 
it  is  not  possible  to  lind  ami  probe  the  duet 
openings,  it  will  be  lu'cessary  to  evacute  the 
contents  at  the  floor  of  the  mouth  below  the 
tongue,  or,  if  the  tumor  be  of  large  size,  this 
must  be  done  in  the  median  line  externally, 
close  to  the  hyoid  hone.  In  either  instance 
it  nuiy  be  neeessary  to  pack  the  cavity  with 
lint  anrl  li(pH>r  ferri  sulphatis,  or  cauterize 
the  sac  with  nitrate  of  silver  or  earholic  acid,  and  even  to  dissect  it  partially 
or  entirely  away.  The  use  of  stimulating  injections,  the  introduction  of  a 
Bcton  of  silk  medicated  with  an  astringent  or  stitnulant,  or  the  division  and 
stitching  outwanl  of  a  portion  of  the  wall  of  the  cyst,  may  lie  practiced  if 
simfrbr  meatis  fail     Serondary  sacs  should  l>e  opened  to  permit  cure. 

Removal  of  Tumor  of  Tonsil  aad  Pillar  of  Fauces,— This  opt^ration  w 
praeticed  for  tin*  purpose  of  removal  of  nndignant  disease  of  the  tonsil,  with 
or  without  involvement  of  contiguous  tissues.  In  the  sim[»ler  forms  the 
disease  can  be  remove^l  through  the  mouth.  But  if  the  disease  he  exten- 
sive, and  evidences  of  deep  tissue  and  lyniphatie  involvement  lie  noted,  the 
approach  should  lie  made  from  the  ncH'k  (pharyngotomy).  In  either  in- 
stance a  careful  study  of  the  important  nervous  and  va&cular  relations  to  the 
diseased  structure  should  lie  made. 

Tht*  Anatomiail  Fvints. — The  tonsil  in  henlth  eorresponds  to  the  angle  of 
the  lower  jaw.  It  is  a  vascubir  struetnre  reeeiving  l»ramlies  from  the  facial, 
internal  maxillary,  Hngual.  and  aseending  j)haryngeal  arteries.  The  internal 
carotid  Uqb  at  the  outer  and  p^>sterior  a^j^ect  of  the  tonsil,  at  a  distance  of 
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about  three  fourths  of  an  inch,  sepanitcnl  from  it  by  thp  muscular  and 
tibrous  etruciiires  uf  the  pharvnx,  th«?  sryhjglotisus,  luul  stylopharyngeus 
muscles.  The  glossn-pharjugea!  uerve  has  a  substautially  similar  associa- 
tion. The  removal  of  the  tonsil  for  malif^nant  disease  cau  be  carried 
on  through  the  mouth  or  tli rough  an  incision  in  the  neck.  The  former 
route  is  advisable  when  the  growth  is  limited  to  tlie  tonsil,  ami  even  extends 
to  the  base  of  tlie  tongue^  and  is  not  attended  with  glandular  involvement* 
In  some  instances  either  tracheotomy  with  pharyngeal  pkigging,  or  splitting 
of  the  cheek,  and  ligature  of  the  external  carotid,  may  be  practiced,  especially 
the  hitter,  if  for  no  other  reason  than  that  of  lessening,  for  a  time,  at  least, 
the  blood  supply  of  the  diseased  part. 

The  Operation,— Fix  the  mouth  widely  open  with  the  gag  and  raise  the 
shonldei-s  so  as  to  expose  the  jiarts  to  a  good  light;  seize  tlje  diseased  tonsil 
wiih  forceps  or  tenaculum,  and  draw  it  well  into  the  month,  then  with  long, 
blunt-pointed  scissors  divide  the  tissues  cautiously  and  as  fsir  away  from 
the  growth  as  advisable,  arresting  liaemorrhage  with  sponge  pressure,  tor- 
sion, etc.,  as  it  appears.  If  the  disease  has  extended  beyond  the  tonsil  to 
the  pillars  of  the  fauces,  divide  the  soft  palate  uear  to  the  median  line, 
thence  outward  witli  scissors,  and  tinaliy  remove  the  pillars  of  the  fauces 
and  the  tonsil  by  means  of  blunt  dissection  carried  on  with  the  scissors, 
fingers,  or  an  instrument  devised  for  the  juirpose.  If  it  so  happens  that  the 
large  size  of  the  growth  interferes  with  the  visual  or  manipulative  oppor- 
tunities of  the  surgeon,  the  growth  may  be  reduced  in  size  by  the  galvano- 
cautery  knife  at  a  dull  re<l  heat.  Forcipressure  and  sponge  pressure  usually 
meet  the  lueuioj^tatic  requirements. 

Pharyngotomy  (Cheever's  method.  Fig,  S28). — Make  an  incision  through 
thi'  iutcgunii jit,  phUysnui,  and  fascia  along  the  anterior  border  of  the  sterno- 
mastoid  muscle  from  the  level  of  the  lobe  of  the  ear 
to  bchnv  the  level  of  the  lunior;  moke  a  second  one 
extending  from  the  first  along  tfie  body  of  the 
lower  jaw;  dissect  and  draw  aside  the  flaps;  avoid, 
if  possible,  tlie  lower  branches  of  the  facial  nerve; 
divide  the  st 
geus*  and  th' 
and  divide  the 

maxillary  gland  forward,  and  the  internal  jugular 
vein  and  carotid  arteries  outward,  exposing  the 
pharyngeal  wall.  Introduce  the  foreiinger  into  the 
mouth  and  outline  the  extent  of  the  disease,  aided 
by  conjoined  manipulation  from  without.  Open  the 
pharynx  in  front  of  the  diseat^e  from  without  with  a 
galvano-cautery  knife  or  with  scissors,  thence  passing 
upward,  backward,  and  downward,  circumscribing 
thedisease  widely  and  removing  it  along  with  thecon- 
tiguons  portion  of  the  wnllof  the  pharynx,  leaving  nolyraphaticglandsbehind. 

The  Uemark'fi. — The  author,  in  a  recent  severe  case  retj airing  excision  of 
the  ascending  ramus  of  the  jaw,  carrietl  the  first  {a  b)  incision  along  the  lower 


dissect  and  draw  aside  tne  naps;  avoid,  f 

tlie  lower  branches  of  the  facial  nerve ;  ^  -^ 

stylo-hyoid,  styloglossus,  stylo- |/haryn-  Wf    * 

he  digastric  muscles*  if  need  be;  ligature  I  / 
the  facial  artery  and  vein  ;  draw  the  suh-      ^-O 
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bonier  of  the  horizontal  ramus  of  tlie  juw  iiiatoiKl  of  in  Oiu  cnnrse  def^cnherl 
above.  The  seeoTMl  Incision  (dotted  line)  was  made  backward  and  down- 
ward from  near  to  the  center  of  the  first,  and  the  flaps  were  reflected  m 
the  nsnal  mannt^'n  On  dosing  the  external  wound,  the  lower  end  of  the 
second  incision  was  ^itnated  admirably  for  the  purposes  of  dependent 
drainage. 

Czerny^s  Method. — Introduce  a  tracheotomy  tube,  and  tampon  thi 
pharynx ;  make  an  incision  from  the  angle  of  the  month  downward  and' 
outward  to  the  anterior  border  of  tlie  maaseter^  thence  downward  to  the  level 
of  the  hyoid  bone;  expose  and  divide  the  lower  jaw  just  in  front  of  the  last 
molar  tooth;  draw  the  fragments  apart  and  divide  the  buccinator^  digastric, 
8tylDglo8Sug,  8tylo-hyi>id,  and  stylophiiryngeus  muscles;  secure  the  facial  and 
lingual  vessels ;  avoid  the  salivary  glands,  and  the  lingual,  hypoglossal,  nod 
glosso-pharyngeal  nerves.  After  removal  of  the  growth  the  jaw  is  nnited 
with  silver  wire,  and  the  wound  is  closed  and  dressed. 

Mikulicz's  MeihoiL — Tracheotomy  and  pharyngeal  tampon  are  ein- 
ployed  the  same  as  before.  Make  an  incision  from  the  tip  of  the  mastoid 
process  along  the  anterior  border  of  the  sterno- mastoid  muscle  to  the  greater 
cornu  of  the  hyoid  bone.  Expose  both  surfaces  of  the  ascending  ramns  of 
the  lower  jaw  with  the  rogine,  carefully  avoiding  tlie  parotid  ghind,  facial 
YOssels,  and  external  carotid  artery;  exsect  the  ramns,  draw  aside  with 
strong  hooks  the  body  of  the  Jaw,  the  masseter,  internal  pterygoid,  digastric, 
and  stylo-hyoid  muscles,  thus  exposing  the  lateral  wall  of  the  pharynx  at 
the  situation  corresponding  to  the  tonsil.  The  pharynx  is  opened  and  the 
diiease  is  removed  as  in  the  first  instance.  If  the  tissues  connected  with 
the  rarans  of  the  jaw  are  involved,  this  portion  of  tlie  bone  should  be  re- 
moved along  with  the  diseased  structures  connected  with  it.  The  elevation 
of  the  periosteum  at  the  inner  surface  in  such  cases  as  these  is  obviously  as 
unnecessary  as  it  is  unwise. 

The  General  liemarka. —  Treves  advises  the  passing  of  a  soft  catgut  liga- 
ture beneath  the  common  carotid,  so  that  hjemorrhage  can  be  arrested 
promptly  in  case  of  need,  by  traction  on  the  ligature,  not,  however*  by 
tying  it.  After  operation  the  ligature  is  removed  and  the  wound  eloeed*' 
If  haemorrhage  be  not  feared,  preliminary  ligature  of  the  external  carotid 
ia  a*lvisable,  since  this  measure  not  only  controls  haemorrhage,  but  like- 
wise arrests  the  freedom  of  the  circulation  of  the  part  for  some  time 
come,  and,  moreover,  offers  no  impediment  to  cerebral  circulation.  In 
those  cases  in  wliich  the  external  carotid  is  tied  and  the  operation  com- 
pleted at  once,  infection  of  the  wound  from  the  pharynx  may  lead  to 
cellulitis  of  the  neck,  and  to  secondary  haemorrhage  from  the  external 
carotid  at  the  scat  of  the  ligature-  Therefore,  in  our  last  case  of  this  kind, 
the  wound  was  packed  with  iodoform  gauze  for  three  days  before  the 
disense  was  removed.  During  this  time  reparative  closure  of  the  inter- 
stices  of  the  entire  wound  had  taken  place,  and  but  a  very  limited  Bujtpu ra- 
tion followed.  A  longer  time  than  this  can  be  taken  in  many  instances.  It 
is  essential  for  fmal  cure  that  the  lymphatic  glands  be  removed  irrespectiTe 
of  the  appearance  in  them  of  infection,  as  it  is  a  well-established  fact  that 
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ay  he  mfected  without  causing  an  appret-iable  iiicroaae  in 
size.  The  glands  and  the  assoi-iated  tooiioctiv*'  iUmv  i^hould  h:  ilissected 
away  together,  thus  securing  the  removal  of  infeetetl  glandular  and  other 
Ivniphatic  structun?s.  Two  wires  should  l>e  introduced  through  tlie  frag- 
nientt!^  of  the  jaw  at  some  distance  apart,  especially  in  the  posterior  division 
of  the  l)oiR%  to  prevent  rotation  of  the  posterior  fragment,  which  is  quite 
sure  to  happen  if  but  one  be  employed.  The  interdental  splint  (Fig.  826) 
finds  in  these  cases  a  most  satisfactory  use. 

Tht!  Afier-trvtttmi'tit. — Free  drainage,  thorough  cleanliness,  and  ample 
nutrition  by  means  of  the  stoniaeh  tube  are  essc^ntial.  The  opening  in  the 
wall  of  the  pharynx  should  he  closed  at  once  as  far  as  possible  with  chromi- 
eized  catgut  The  external  wound  is  closed;  drainage  and  moderate  pres- 
sure are  applied  to  the  surface.  If  an  opening  remain  in  the  pharynx, 
it  should  he  plugged  lightly  from  within  with  antise{itie  gauze  to  prevent 
inflation  of  the  woninl.  The  patient  should  be  got  out  of  bed  and  in  the 
fresh  air  as  soon  ns  practicable.  He  should  be  caused  to  lie  on  the  well  side 
during  healing,  to  prevent  contact  with  the  raw  surfaces  of  the  buccal  dis* 
charges. 

The  ResuUs, — I^te  detection  of  the  disease,  with  consequent  involve- 
ment of  the  glands,  renders  the  final  outcome  very  unsatisfactory  intJeed. 
However,  sulficiently  favorafile  results  have  followed  hold  and  extended 
action  on  the  part  of  many  surgeons  to  warrant  the  attenqit  of  extirpation, 
]>rovided  proper  co-operation  can  Im?  secured,  Bosworth  reports  but  one  cure 
^two  and  a  lialf  years — in  118  eases.  Butlin  reports  54  cases,  with  11 
deaths  from  operation;  *^1,  alive  or  dead,  with  recurrence;  3  died  from  can- 
cer elsewhere;  9  were  free  for  more  than  three  and  8  from  one  to  three 
years.     Rotlin  does  not  favor  preliminary  tracheotomy. 

Low  Lateral  Pharyngotoiny  (nufhor's  case), — The  operation  of  low 
lateral  pharyngotomy  for  the  purpose  of  reaching  the  Inwer  part  of  the 
pharynx »  the  upper  part  of  the  resophagus  and  the  posterior  aspect  of  the 
lar}Tix,  is  not  a  novel  procedure  except  in  so  far  as  may  relate  to  tumor  of 
the  larynx  itself. 

In  the  instance  in  question,  the  patient,  forty-five  years  of  age,  had  suf- 
fered for  many  months  with  a  tumor  located  apparently  at  the  low^er  part 
of  tlie  pharynx,  so  low,  in  fac»t,  that  it  could  l)e  scxn  only  with  the  aid  of  a 
laryngoscope  and  coui<]  he  felt  only  with  much  dilliculty  at  its  upper  aspect 
with  the  index  finger  introduced  through  the  mmith.  The  dislauee  from 
the  up|X!r  incisor  teeth  to  the  tumor  was  ^xe  and  a  half  inches.  The  growth 
appeared  to  fill  the  entire  pharynx  at  that  situation,  although  the  finger 
couhl  he  swept  around  the  upper  part  very  easily.  However,  at  a  distance 
of  six  inches  from  the  incisor  teeth  the  end  of  the  finger,  when  thus  swept, 
came  in  contact  at  the  right  border  of  the  pharynx  with  an  apparent  attach- 
n)enl  of  the  tumor  to  that  aspect  of  the  pharyngeal  wall.  The  patient  could 
breathe  readily  except  when  in  the  recund>ent  position  and  during  sound 
slumber,  then  the  presence  of  obstruction,  characterized  by  obstructive  ster- 
tor  and  ditficult  breathing,  were  prominent. 

Inasmuch  as  lo<?al  treatment  had  in  no  manner  been  followed  by  benefit, 
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it  was  dL'termiiit'd  that  only  dirt'ct  runinval  would  sufTice,  and  low  lateral 
pharyngotoiiiy  at  tlie  right  was  sulocted  as  the  beet  nieaiis  of  approach  \q  tlie 
growth.  It  was  detiued  wist?  to  direct  the  lower  |Kjrtion  of  the  iuei^ion  so 
as  to  corres]iond  to  the  site  of  tlie  supposed  attachment  of  the  niorhid 
growth  to  the  lateral  wail  of  the  pharynx,  thus  enabling  one  to  clearly 
define  the  important  elmracteristies  of  tlie  tumor  and  the  best  means  of 
removing  it»  i.  e.,  by  enucleation,  the  hot  loop,  or  liy  ligature  or  division  of 
the  pedicle. 

With  the  liead  and  shoidders  well  elevated  to  facilitate  respiration,  the 
patient  was  anaesthetized  with  chloroform*  The  approach  of  profound  ana^s** 
thesia  was  promptly  attended  with  such  a  degree  of  respiratory  obstruction 
as  to  rerpiire  the  employment  of  a  tracht»a  tube,  which  was  iiitroiluced  into 
the  larynx  in  order  to  limit  as  mucli  as  possible  the  capacity  of  the  space 
above  the  tube,  thus  nn'niinizing  the  amount  of  blood  that  mJght  enter  tlie 
larynx  in  spite  of  packing  should  much  bleeding  attend  the  removal  of  the 
growth. 

Ths  Operation, — After  the  introduction  of  the  trachea  tube  the  head  was 
turned  strongly  to  the  opposite  side  and  an  incision  made  from  a  point  about 
an  inch  below  the  Ivody  of  the  jaw,  in  a  line  corresitonding  to  the  posterior 
border  of  tlie  thyroid  cartilage,  through  the  integument  superficial  fascia?  and 
platysma,  to  a  point  a  little  Ixdow  the  cricoid  cartilage.  The  bordt^rs  of  the 
incision  were  drawn  apart  and  held  by  means  of  traction  loops,  and  the  left 
greater  cornu  of  the  !iyoid  l)one  was  firmly  pressed  to  the  right,  thus  bring- 
ing into  prominence  the  right  greater  cornu,  wliicli  was  then  seized  witVi  a 
tenaculum  and  drawn  iirmly  upward  antl  held,  tliereliy  increasing  the 
space  below  it  and  immobilizing  the  cornu,  thus  placing  on  the  stretch  and 
making  ]nonn'ncnt  the  part  of  the  inferior  constrictor  at  the  floor  of  thi* 
incision,  tlie  tliyro-byoid  muscle  at  the  outer  border  and  also  the  portion 
of  the  thyro-hyoid  membrane  immediately  below  the  greater  eoniu,  as  well 
as  the  contiguous  borders  of  adjacent  muscles*  It  is  proper  to  note  at  this 
time  that  tlie  external  and  internal  Itrnnches  of  the  superior  laryngeal  nerve 
are  the  only  nerve  structures  of  special  significance  that  are  reasonably 
e^IMJsed  to  danger  from  proj>er  operative  advance  through  this  iDcigioTi,  The 
external  branch  is  intimately  associated  with  the  part  of  the  inferior  con- 
Btrictor  muscle  most  concerned  in  the  operation,  lying  upon,  sometimes  piere- 
mgy  its  lower  part*  perhaps  passing  quite  transversely  across,  then  again 
nearly  vertieaUy  downward  upon  it.  However,  inasmuch  as  this  nerve  can 
l>e  easily  seen  in  the  great  majority  of  instances,  it  can  be  readily  avoided. 
The  internal  branch  jiasses  beneath  the  thyro-hyoid  muscle  with  the  superior 
[aryngeal  artery,  between  the  greater  cornu  and  the  thyroid  cartihige,  and 
pierces  the  thyro*hyoid  membrane,  going  to  its  distribution.  Often  the 
superior  thyroid  vein,  and  somt*tinies  the  middle,  lies  in  the  way.  In  this 
instance  a  caR^ful  examination  of  the  floor  of  the  operation  field  disclosed 
the  external  laryngeal  nerve  lying  quite  vertieaHy  along  the  inferior  con- 
strictor, with  the  superior  thyroid  vein  lying  transversely  son^ewhat  higher 
up.  1'he  former  was  raistnl,  pulled  aside  and  held,  the  latter  tied  between 
two  ligatures  and  pushed  aside.    A  half-ineh  incision  was  then  made  through 
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the  thyro-hyoid  membrane^  just  below  the  great  corau,  avoiding  the  internal 
linmth  of  Hmj  hiryiignil  nervi'  and  the  attendant  artery,  into  the  pharynx. 

Tlirnii^di  this  t)|K'ning  the  index  fin^^^T  was  earefiillv  intr*idin<n]  and  the 
tumor  lying  in  front  was  closely  ex- 
a mined.  It  extended  from  side  to 
side,  imcToaehing  niore  proiionneedly 
upon  Ihe  rigid,  wris  (]uite  immovable 
and  appeared  to  he  located  immedi- 
ately posteriorly  to  the  larynx  and 
ftrndy  attached  to  it.  It  was  at  once 
evident  that  it  could  not  be  entirely 
removed  by  eold  or  hot  snaring,  and 
therefore  removal  by  eniideation 
was  next  eonsidere<l.  The  ineision 
into  the  pharynx  was  extended 
downward  to  opposite  the  point  of 
supposed  contact  of  the  growtli  to 
the  wall  of  the  pharynx,  thus  expos- 
ing tlie  right  side  of  the  tumor  with 
the  nmcous  membrane  reflected 
al>ove  it.  Through  this  opening  the 
index  finger  was  introthKed  bet  ween 
the  tumor  and  the  reflected  mem- 
brane, and  with  patient  though 
somewhat  rigorous  caution  the  tn- 
mor  was  completely  enucleated,  leav- 
ing intact  the  entire  membranous 
envelope,  a  fnct  quickly  proven  by 
introtlucing  iido  the  mc  tiuid  from 
which  none  escaped,  except  at  the 
point  of  its  entrance?. 

The  Remarkfi, — The  enucleation 
shower]  that  the  growtli  began  at 
the  right  side  of  the  posterior  sur- 
face of  the  cricoid  cartilage  and 
increasing  gradually  in  size  !md  re- 
mained covered  with  the  expanding 
overlying  mucous  membrane  of  its 
inception,  hecoming  attached  as  it 
increased  to  th(*  posterior  .surfaces 
of  the  arytenoid  cartilages  and  the 
intervening  ^tructurcg.  The  right 
half  of  the  growth  was  so  firmly 
held  in  position  Ivy  the  right  ala 
of  the  thyroid  cartilagi*  that  it  was 
necessary  to  divide  with  scissors  the  a  la  at  a  point  Just  internal  to  the 
junction  of  its  cornu  before  the  growth  could  Ije  raised  from  it^  beil. 


itspect  of  liirjnx  bv  low  subhyoid  lateral 
pharyngt>tomy-  XVoight,  425  gr. ;  di- 
amcytersi,  1|  x  1}  x  I4  inches,  rhoto- 
trrii[jh  taken  after  |rrei?c«rvftt ion  in  formw- 
ii n .    Top  an d  ba^c  s h 0  w  1  i  n es  0 f  sect  ion , 
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The  opening  into  the?  plinrjtix  was  closed  with  fine  intorrupted  ohm- 
mieizeil  eatgut  sutureB ;  the  i^n  peri  nip  »sc'il  strurhiros  liv  buried  eatgnt  and 
superficial  silkworm-gut  sutures.  A  textile  fahrir  drainage  agent  was 
introduced  into  the  sac  after  removal  of  the  tumor,  and  the  remaining  por- 
tion of  the  external  wound  was  lightly  packed  with  gauze.  The  borders 
of  the  divided  cartilage  were  elogely  united  with  a  chroniiei^ed  eatgut 
j^uture.  The  direct  |iharyiigeal  portion  of  the  wound  healed  pvromptly. 
At  the  end  of  the  tliird  day  a  limited  portion  of  iUiid  irijccted  into  the  sac 
entered  the  pharynx  through  a  siruill  opening  at  the  lower  part,  cauised,  no 
doubt,  by  slougliiiig,  since  tlte  fou!  odor  of  the  hreatli  suggested  this  proces**. 
On  the  fifth  day  fluid  injected  into  the  sac  likewise  entered  the  larynx, 
causing  evidences  of  strangling.  No  doubt  limited  sloughing  of  the 
anterior  wall  of  the  sac  happened  about  this  time.  However,  care  in  wa.^h- 
ing  prevented  unpleasant  results  from  this  cause.  The  entire  wound  sub- 
stantially closed  at  the  end  of  nineteen  days,  the  patient  returning  home. 

According  to  Haulnjld,  the  Jirst  authentic  ease  of  h:)w  lateral  pharyngot- 
omy  was  by  Cockg  in  185(1,  for  removal  of  a  false-tooth  plate.  The  next 
was  by  Whrnder  in  1H75  for  the  removal  of  a  needle  from  the  pharynx. 
This  operation  involved  only  the  making  of  a  small  opening  into  the 
phar}'nx.  Justi  in  1H82  made  a  low  lateral  pharyngotoray  for  removal  of 
a  plum  pit  from  tlie  pharynx.  In  1884  Wlieeler  removed  snceesii^fully  a 
spindle*celled  sarcoma  t!tc  size  of  a  small  egg  from  the  pyriform  sinus  of 
the  pharynx  by  nutans  of  a  \nw  lateral  pharyngotomy.  In  ISStJ  Wheeler 
excised  a  diverticulum  of  the  pharynx  by  an  inei«?ion  for  low  lateral  pharyn- 
gotomy and  the  patient  rei^overed.     In  five  previous  eases  all  reeovered. 

This  case  apjiears  to  be  tlie  first  of  removal  of  a  tunn^r  from  the  pos- 
terior surface  of  Uie  larynx  by  the  means  of  low  lateral  pharyngotomy. 


OPKUATroXS   ON    TIIK    NOSE 

Plugging  of  the  Posterior  Nares  (  Fig,  830), — Plugging  of  the  posterior 
nares  is  practiced  for  the  arrest  of  obstinate  epistaxis.  The  tampon  or  plug 
can  be  made  of  sponge,  lint,  or  of  suitable  cloth,  and  shoidd  be  of  a  proper 
size  to  elfigfdy  lit  the  posteTior  naris  of  one  side,  which  in  the  adult  is  about 
three  quarters  of  an  inch  long  and  half  an  inch  wide.  The  plug  is  made  by 
tying  a  strong  ligature  around  the  miihlle  of  the  sehxled  aseptic  material 
suitably  arranged  for  the  purpose,  the  ligature  including  within  its  grasp  at 
opposite  sides  of  the  plug  the  loops  of  two  other  strong  ligatures,  which  are 
in  turn  tied  firmly  to  the  primary  one ;  the  ends  of  the  latter  after  tying  are 
cut  short.  A  plug  of  simpler  eonstrnction  than  this  is  often  employed  (Fig. 
830).  The  cannula  of  Belloefj  (Figs,  H30  and  K31,  r),  with  the  spring  wnth- 
drawn,  is  then  carried  along  the  floor  of  tlie  nostril  to  the  posterior  wall  of 
the  pharynx,  when  the  movable  ro4l  is  projected  forward  into  the  moutli.  The 
oxtrcniitieg  of  the  loop  at  one  side  of  the  tampon  are  passed  through  the  eye 
of  the  ingtrummt,  with  which  they  are  drawn  thnnigh  the  meatus  by  fir^t 
returning  the  central  rod  and  then  withdrawing  the  instrument  itself.  The 
tampon  is  now  carried  into  position  by  pulling  on  the  strings  which  have 
their  exit  through  the  nose,  aided  by  the  finger  carried  behind  the  eoft 
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palate.  Sufllcient  trndion  is  madf  to  fnnihly  rinse  the  post(*rinr  niires;  tlie 
stringi?  in  front  arc*  then  tkd  jin>inMl  nnotl^T  pUig  similar  In  flint  uhvarly 
used,  by  whioh  nieanp  tho  anterior  oj)eiiin;j  h  eloseil  ag  wclL  The  plug 
shouli]  l>e  well  carliolizeil  before  introduction,  and,  if  need  be,  can  be  wet 
with  an  astringent  t^olution.  The  plug  is  removed  at  the  end  of  forty- 
eight  hours  by  pulling 
downward  on  the  striugs 
renuuning  in  the  mouth 
snpjdeniented  with  liaek- 
ward  pressure  by  an  in- 
strninent  int  rod  need  along 
the  floor  of  the  nostril.  If 
the  eannula  of  Fielloetj  be 
not  available,  a  long,  flexi- 
ble ]}rolx^,  an  ordinary  gum 
catheter  {Fig.  H31,  c),  or 
even  a  commou  wire,  may 
be  utilized  in  its  stead 
(Fig.  831,  r),  Sometimee 
the  string  is  carried  pref- 
erably through  the  nostril 
and  out  of  the  mouth  by 
means  of  the  cannula,  etc*, 
or  other  instrument,  and 
then  attached  to  the  plug, 
instead  of  being  tied  to  it 
before  the  eannnla  is  in- 
troduced. 

TIte  Remffrks. — If  the  plug  be  introduced  too  tightly,  sloughing  of  the 
mneons  membrane  may  ensue,  followed  even  by  necrosis  of  tlie  bones;  also, 
tlje  removal  may  canse  quite  severe  bleeding.  If  hEenuirrhage  recur  after 
removal  of  the  plug,  the  nares  should  be  thoroughly  cleansed  before  an- 
other is  introduced,  to  obviate  the  danger  of  eepsi^,  a  risk  that  is  propor- 
tionate to  the  length  of  time  that  the  jdug  is  allowed  to  remain  in  place 
tmclianged. 

The  Removal  of  Nasal  Poljrpi  (Forceps  or  Sjiare), — If  the  polypus  or 
the  pedicle  be  small,  the  growth  can  be  quite  readily  removed  by  the 
forceps  or  the  snare. 

If  the  forceps  be  employed,  the  patient  should  sit  in  a  chair  exposed  to  a 
bright  light,  with  the  head  Bnp]torted  by  an  as^isitant,  and,  after  spraying 
the  nares  with  a  strong  solution  of  cocaine,  the  point  of  attachment  of  the 
growth  is  seized  and  twisted  off  by  turning  the  instrument  repeatedly  on  its 
long  axis.  //'  ike  growth  he  af lacked  fo  Ike  turbinated  honey  it  may  be  neces- 
sary to  twist  and  pull  away  the  bone  structure  before  th<5  tumor  can  be 
removed.  In  such  a  case  as  this,  the  patient  should  be  placed  in  the 
recumbent  position  and  with  the  head  so  turned  as  to  cause  the  blood  to 
flow  from  the  nose  instead  of  into  the  pharynx.    An  ansesthetic  should  be  em- 


Via.  880. — Plugging  posterior  nares. 
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ployed.  One  bbrle  of  the  foi*c*ops  is  passed  carefully  beneath  the  tiirhioateil 
hone,  the  oilier  jit  the  opposite  j^ide*  and  when  clns^^d  firnily  liie  hone  is 
twiste<l  away  nl<»n^  with  the  large,  and  often  with  niuneruus  sirmll  growths. 
If  the  growth  he  situated  far  liaek  or  liaiig  duwu  into  tlie  faueep.  it  may 
be  detaehed  hy  the  finger  jiassed  behind  the  Koft  palate.  If  this  plan  fail, 
the  tunror  may  he  snared.  In  snaring,  the  wire  Ifwp  (Fig.  831,  c),  without 
or  witli  the  cannula  (Fig.  8i^3),  is  passed  along  t!ie  tloor  of  the  nose  and  over 


i  ^  f*  ^i| 


Pio,  831. — Implemctits  emphretl  in  plugging  uares  aud  iu  removal  of  niisal 

growths,  etc. 
n.  Nasftl  spctMila.     h,  Slmight  Hiid  curved  polvpus  forceps,    c.  Gum  cathtHer,  Bellocq'ji 
CHiimtla,  iirjtl  win?  loop  for  plu^ph»g,     d.  Poly[(us   suare.     r  and  /.  KxU'mjKjrizeJ 
tracheal  ana^tbe tiding  ap^iaraLus. 

the  tumor  by  aid  of  the  linger.  The  loop  is  tightened  and  the  growth 
gevere<i  The  growUi  may  l)e  j^lningulated  by  means  of  intertwined  loops 
placed  around  the  pedicle  ai*  indicated  in  Fig,  834,  The  greater  length  of 
time  rcHjuired  and  the  otfensivc  odorii  that  often  attend  the  removal  do  not 
commend  the  metliod. 
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Fio.  832.-— Luiip  |*ui<k*d  over  |>o]ypus  with  finger. 


The  Removal  of  some  Nasal  and  Naso-pharyngeal  Polypi.— In  addi- 
tion to  instruriicnt.s  LMiiployt'd  in  removal  ul"  nasal  gro^^lhs  (Fig.  831) 
there  may  hm  iiho 
Irequirtxl  instruments 
lor  ligature  of  ves- 
selB  (Fig.  175);  for 
cxciriion  of  the  jaw 
(Fig.  378);  chibi^s 
and  nuillet  (Fig.  450), 
and  for  tracheotomy 
and  tracheal  anaes- 
thesia (pages  682 
and  05 '3),  An  aliun- 
danee  of  fortipivs- 
8ure,  ligalurc's,  anti- 
septic wipers  (Fig. 
73),  and  gauze,  nhoidd 
he  provided.  If  the  growth  hr  flhrons  and  not  amenahlc  to  treatment  hy  the 
previous  nictliods,  or  be  of  Jiatfo-pharyngual  origin,  it  can  then  be  exposed 

either  hy  way  of  the  nasal  pala- 
tine or  maxillary  routes.  The 
nam  I  nnde  \^  hest  suited  to  tlie 
removal  of  growths  limited  to 
the  Easal  cavity.  They  rmiy  he 
ri^aehed  hy  inrnuuj  the  carti- 
iiujinoiis  part  of  (he  fwsc  aside 
(Desprez). 

The  Opera tiott.—hoy'nto  the 
frt^e  nnirgin  of  tlie  nasid  hone; 
divide  tlie  skin  parallel  with 
this  margin  from  the  middle 
line  of  the  nope  rlown  to  the 
and   thence   cut   downward,   endiog 


/ 


Flo.  833.— Double  cannula  in  position. 

junction  of  tire  ehcek  and  nostril, 
in  the  naeal  orifice  of  the  oppo- 
site? side;  separate  the  eartihigi- 
nous  from  the  l)ony  part  of  the 
nose  hy  meant^  of  .sci^isors,  and  t!ie 
inferior  attjiehmcnt  of  the  septum 
for  the  projH'r  distunee  hy  the  sann' 
means.  The  end  of  the  noj^e  i- 
freed  and  turned  to  the  op[msiir 
side,  and  J  if  additional  space  be 
required^  the  turhinated  hones  are 
removed.  After  removal  of  the 
growth,  the  end  of  tin-  nose  Is  re- 
phieed  and  united  with  sutures  to 
the  divided  horders. 


^      ^^^"^^ 


Pio.  834. — Applicatir>tj  of  loops  for  lying 
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Chassaignac's  MetboiL — Chastiaignae  carried  an  inelsion  from  near  the 
inner  eanthus  of  one  eye  directly  acrost^  tlio  root  of  the  noi^  to  a  point  cor- 
roB ponding  to  that  of  starting,  tbcnce  downward  along  the  outer  side  of  the 
1)080  through  tlie  alar  groove  across  close  beJieath  tlie  end  of  the  noet*  to  the* 


¥tQ,  bas. — (MifLssii^Mjac's  mel 
The  iiiuisioiK 


thod. 


F!«»  8;J»I— Cfi 


Flap  turned  aside. 


ID  e  thod. 


opposite  ahi  (Fig.  835).  lie  divided  the  boms  in  a  lino  eorresponding  with 
the  incision  nf  tin'  t^oft  part?^,  also  the  sc^ptnni,  and  turned  the  nose  to  the 
opposite  side,  t!uis  I'Xiiosing  freely  the  nasal  (avitv  (Fig,  83t>), 

After  tlie  nTiioval  of  the  growtlis  the  part^  are  restored  to  their  normal 
poif^itioii  and  the  edges  of  the  wound  nnitrd,  //  ^/in  uieihod  he  not  deemed 
advi^altle,  the  nose  ean  he  turned  downward  hv  making  a  U-shaptHl  iiK-ii^ion 
down  to  the  hone,  the  eon  vex  |)ortion  of  which  shall  cross  the  root  of  the 
nose  between  the  eyes,  while  the  arms  extend  ilownward  at  each  side  of  the 
nose  to  the  outer  borders  of  the  ahe  (Oilier)  (Fig,  837,  a).    The  l)ones  are 

(hrn  sawed  through  in  the  line  of  the  incision,  the 
siptiim  liberated  at  tlieir  under  surface,  and  the 
nose  turned  downw^ard,  so  as  to  expose  the  interior 
of  the  nasal  cavity  to  observation  and  ntanipula- 
tion.  If  the  growth  l>e  a  large  one  and  greater 
space  l>e  necessary,  the  incision  ean  be  luodiliiHl 
(Fig.  842,  a),  as  shown  by  the  dotted  line,  and  tht- 
bones  lying  in  its  eotirse  sawcil  through,  as  be- 
fore described,  ear**  being  taken  to  avoid  the 
roots  of  the  teeth.  After  the  removal  of  the 
growth  the  (jarts  are  r^^plaeed  and  confined  in 
position  bv  sutures,  dressings,  etc,  Naso-phar^ti- 
gca]  polypi  «'s*Ti  sometimes  he  removed  by  this 
method. 

In  1873  Rouge  deserilM'd  tlje  following  rnetJMid 
applicable  h>  the  nmmval  of  diseased  biine,  obstiii;dt*  p'^lypi,  and  even  small 
naso-pharyngeal  growths  wlien  located  well  in  frmit: 


A 


Fin.  m\7^ — n.  Ollier*s  method. 
b,  l^iwrenrt/.s  ruethinL 
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Eauge'ff  Method. — With  tlic  patient's  Ijead  tunied  to  one  side  and  the 
iifipur  lip  drawn  forrilily  upward  hy  an  assistant, the  giirgeon  carries  a  curved 
st^issors  close  to  the  hone  through  the  i^pnce 
lying  ii^tween  the  liieusptd  teeth  of  tlie  re* 
spective  eidesi»  severing  the  soft  parts  up 
to  and  opposite  the  nasal  hones.  At  the 
same  time  tlie  cartilaginous  septum  is  tie- 
taehed  from  the  nasal  spine,  thus  permit- 
ting  the  end  of  the  nose  to  be  turned  up- 
ward towsird  the  forehead,  thereby  exposing 
the  anterior  nares  to  free  exnminatioii  (Fig. 
838).  After  removal  of  tlie  growth,  the 
parts  are  restored  to  their  normal  place  and 
held  there  hy  careful  bandaging. 

Laufjniherk's  Mcihod  (VUr.  839,  a).— 
Make  an  incision  from  near  to  the  center  of 
the  root  of  the  nose  obliquely  downward 
and  outward  on  the  outer  side  of  the  nose 
and  cheek  to  a  point  external  to  the  ahi 
nasi.  Separate  the  upper  !>order  of  the  flap 
a  short  distance,  leaving  the  periosteum  ;  sever  the  alar  cartilage  from 
tiu'  nasal  l)one,  and  with  bone  nippers  s<ner  tlie  nasal  bune  from  its  fellow. 
Also  in  the  siime  manner  divide  the  nasal  process  of  the  superior  maxilhi 
at  its  base  through  to  the  margin  of  the  orbit  (Fig.  840).  The  entire  upper 
part  of  the  nasal  cavity  can  then  be  expose<!  hy  raising  upward  the  quadri- 
lateral  piece   of  hone   thus   formed    of   ImjIIi    the   nnsjil    bnne   and   process 


lit  ^ 


Fm,  838— Rouge's  methcK.!. 


IT 


Fui.  h;]11,— ri.  IjariKeiilieck'a  method, 
b.  Boockel'w  nietliod. 


Fio.  840. — Lftiigenbet^k's  nietlnnl. 
Flap  turned  nalde. 


together.  After  the  tumor  is  removed  the  hone  flap  can  Ijc  returned  and 
fastened  in  its  proper  position, 

Latrreitrr's  Mclhod  (Fig.  SSt.  b). — From  a  point  just  internal  to  the 
lachryma!  sac,  make  an  incision  along  each  side  of  the  nose  to  the  junction 
of  the  a  la  with  the  lip.  Sever  the  nasal  bones  and  the  nasal  processes  of 
the  sujjerior  maxillip  with  bone  forceps*  thus  opening  into  the  nasal  cavity. 
Divide  Hie  sepium  nnd  turn  the  nose  upward. 

The  (*ommi>ftfs. — Rouge's  methcHl  h^'avcs  no  scar  and  the  parts  are  read- 
ily adjusted  without  sutures.     The  nose,  howTver,  shnvdil  Ijc  supported  in 
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proper  shape  until  onion  takes  place.  The  amount  of  room  provided  by 
these  operations  is  limited,  thcrufore  a  careful  determination  of  the  con- 
neetions  of  the  groAvth  must  be  made  before  operation,  to  avoid  unirise  or 
needless  mutilation. 

The  pakdiue  route  is  suited  for  the  treatment  of  more  difficult  casesl 
than  16  the  nasal  one.    Naso-pharyngeal  as  well  as  nasal  growths  are  ap- 
proachalde  through  this  channel  of  pnxcdure. 

NrialoH'.s  Meihud  {Fig.  811,  f/).— Alake  an  incision  in  the  median  line 
through  the  uvula  and  soft  palate  down  to  the  bone  (a);  continue  it  forward 
along  the  posterior  half  of  thv  hard  palate;  two  other  incisions,  one  on 
either  side,  are  now  carried  ob!ii|uely  outward  from  the  anterior  extremity 

of  the  firijt  to  the  respec- 
tive alveolar  processes;  the^u 
flaps,  including  the  perios- 
teum, are  reflected  outward 
with  a  rugine;  the  hard  pal- 
ate is  perforated  and  cut 
away;  the  periosteum  and 
mucous  membrane  of  the 
lloor  of  the  nose  are  turned 
aside,  the  septum  is  remo%*ed 
if  necessary,  the  tumor  ex- 
posed to  view  and  excijie^h 
The  periosteal  flap  of  the 
hard  palate  should  be  re- 
turned  to  the  nonual  posi- 
tion and  stitched  in  the  usual 
manner.  The  cut  through 
the  soft  palate  can  be  joined 
then  or  subsequently,  accord- 
ingly as  the  opemtor  desires. 
If  the  growth  be  a  small  one, 
but  one  side  of  the  hard  pal- 

Fio,  84L— CI.  Nelatorrs  luethtxl,    b,  Chalol's  method,  ^t^  ^eetl  be  attacked. 

ChaloVsMpihud.—iyW\(SLQ 
the  gingivo-labial  fold  and  separate  the  upper  lip  from  the  bone  at  a  point 
corresponding  to  the  anterior  nasal  spine,  thus  opening  into  the  nasal 
fossie  in  front.  Draw  the  canine  teeth,  o]X'n  the  mouth  widely,  and  maka 
an  incision  down  upon  the  under  surface  of  the  hard  palate  at  either  side 
close  to  the  alveolus,  bc^ginning  at  the  empty  socket  of  the  canine  tooth, 
and  terminating  at  the  jxisterior  border  of  the  bone  (Fig.  841,  6,  h)\  divide 
the  alvLHilus  and  hard  palate  at  either  side  in  the  line  of  incision  with 
chis<d  and  mallet;  separate  the  bony  flap  thus  formed  from  its  connecv 
tions  with  the  vomer  and  nasal  mucous  membrane;  displace  it  downward 
and  liackward  into  the  month,  the  velum  acting  as  a  hinge;  remove  the 
growth;  restore  and  fasten  the  bone  flap  in  place  with  wire  sutures.  This 
procedure  is  ingenious  and  effet*tive  except  when  the  growths  are  large  and 
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located  at  the  vault  of  tlie  pharynx.  The  degree  of  hcpmorrhage  in  this 
operation  is  an  important  item,  and  suggests  the  advisability  of  tracheotomy 
and  a  pharyngeal  tampon  as  wise  preliminary  measures,  especially  as  the 
presence  of  the  bone  llap  will  impede  the  manipulations  of  the  surgeon. 

Anmindale^n  MeihoiL — Expose  the  anterior  narea  as  advised  by  Rouge 
(page  655);  divide  the  bony  septum  at  its  connections  with  the  maxilla?; 
open  the  mouth  widely  and  make  an  incision  in  the  median  line  of  the  hard 
palate  down  to  the  bone;  remove  a  middle  incisor  if  need  be,  and  divide  the 
alveolus  and  bard  palate  in  the  median  litie  with  a  small  saw  introduced 
through  the  nose.  The  soft  palate  is  not  disturbed  unless  the  size  or  position 
of  the  morbid  growth  calls  for  it.  The  maxillse  are  pried  apart  or  drawn 
astinder  with  hooks,  if  required,  carefully  avoiding  displacement  of  the 
nasal  bones  by  severing  their  connections  with  the  nasal  processes  of  the 
superior  maxiJlae,  if  called  for,  the  tumor  is  exposed  and  removed  with 
force[>s,  scissors,  scoops,  etc.  Thorough  disinfection,  and  packing  with 
antiseptic  gauze  follows  the  removal,  succeeded  by  restoration  aud  wiring  of 
the  bones  in  the  proj^er  position.  Tho  soft  palate  sliould  bo  closed  at  the 
same  time  if  the  condition  of  the  patient  does  not  eotitra-indicate  it.  This 
operation  oilers  tlie  most  room  of  any  by  this  route,  with  no  loss  of  structure 
or  resulting  deformity. 

Th&  fuaxiUary  route  is  selected  when  the  size  and  nature  of  tlie  growth 
render  the  preceding  ones  dangerous  on  account  of  the  hindrance  due  to  the 
limited  space  available  for  operation.  A  preliminary  tracheotomy  is  advisable 
if  tije  tumor  be  large,  of  broad  origin,  or  unusually  vascular. 

BoeckeVs  Method. — Make  an  incision  down  to  the  bone  from  near  the 
root  of  the  nose  along  its  side  to  the  groove  of  the  nostril  and  cheek,  thence 
in  a  curved  direction  outward  aud  backward  on  the  cheek  to  a  point  verti- 
cally below  the  middle  of  the  orbit  (Fig.  H39,  b),  A  second  incision,  begin- 
ning at  the  upper  end  of  the  first,  is  carried  outward  along  the  lower  margin 
of  the  orbit  down  to  the  bone  ;  raise  the  flap  with  the  periosteum  from  the  bone 
with  a  rugine  or  peri  osteotome,  exposing  the  lower  portion  of  the  nasal  bone 
and  the  entire  width  of  the  nasal  process  of  the  superior  maxilla,  carefully 
avoiding  the  lachrymal  sac  and  the  infra-orbital  nerve;  defino  the  bone  flap 
(Fig,  385,  1>)  with  chisel  and  mallet,  commencing  at  the  inner  border  of  the 
infra-orbital  canal  and  going  vertically  downward  to  opposite  the  floor  of 
the  naris,  thence  inward  to  the  naris  itself;  then  divide  the  bone  in  front 
of  the  lachrymal  sac,  tlie  nasal  process  its  entire  width,  and  finally  cut  down- 
ward and  inward  through  the  lower  portion  of  the  nasal  bone  by  similar 
means,  the  chisel  going  into  the  nose  throughout  the  entire  course  of  the 
bony  incision.  Remove  the  bone  section,  thus  exposing  the  nasal  cavity, 
which  exjiosure  can  be  still  further  increased  by  removal  of  the  turbinated 
bones.  After  removal  of  the  growth  the  opening  is  closed  by  returning 
and  suturing  in  place  the  periosteal  fiap. 

Langenheck^s  Operation, — Make  a  slightly  curved  incision  with  the  con- 
vexity downward,  extending  from  the  ahi  of  the  nose  to  the  nuilar  bone,  and 
thence  as  far  backward  as  the  middle  of  the  zygoma,  A  second  incision  is 
made,  beginning  near  the  center  of  tho  root  of  the  nose,  and»  passing  along 
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the  mferior  margin  of  the  orbit,  to  join  the  fomier  near  the  middle  of  tte 
malar  Ijone  (Fig.  84C*,  r).  These  ineibiong  slioutd  extend  down  to  the  bone; 
the  soft  partes  however,  are  not  to  be  raised,  with  the  exeeption  of  the  peri- 
osteum of  the  floor  of  the  orbit,  wliieb  f^hnnld  be  raised  if  the  orbital  plate 
is  to  be  removed,  Separate  the  masseter  musele  from  the  malar  bone;  divide 
the  buceal  fasefa;  depress  the  inferior  maxilla  and  pass  a  pointed  eh»vatur, 
or  the  finger  if  possible,  into  the  posterior  nares,  earrving  it  by  way  of  the 
lateral  oj^^ning  tlirongh  ihe  pterygo-maxillary  lissnre  int(»  the  spheno-maxil- 
lary  fossa,  thence  througli  the  spheno-pulatine  foramen,  all  of  which  passages 
may  have  been  distended  by  the  morbid  growth.  A  small  keyhole  :^aw  is 
passed  by  the  same  route,  and  the  superior  maxilla  dividpil  from  behind  fur- 
ward  in  the  line  of  the  lower  skin  ineisioii  (Fig.  oH5,  F,  F).  The  extremity  of 
the  saw  is  covered  by  the  end  of  the  index  linger  carried  into  tlie  pharynx 
through  the  month,  to  protect  the  tissues  from  being  injured  by  it.  The 
zygomatic  process  of  the  temporal,  front-td  process  of  the  malar,  and  orbital 
plate  of  the  superior  maxilla  are  then  sawed  through  from  behind  forward  to 
the  lachrymal  bone,  the  saw  here  being  made  to  pass  in  its  course  through 
the  spheno*maxiilary  fissure.  Or  the  superior  maxilla  can  be  divided  in  the 
_  _  line  of  the  superior  incision  of  the  soft  part^^ 

thus  leaving  the  orbital  plate  intact,  Tiie  • 
osteo-cutaneous  Hap  is  now  raised  by  an  ele- 
vator carried  beneath  the  mular  bone  and 
slowly  lifted  upward  and  inward  toward  the 
nose,  the  bones  and  soft  parts  of  which  form 
a  hinge  to  the  flap  at  that  Bide.  If  the  saw 
^  can  not  be  passed   into    the  posterior  nasal 

— "^  f^-i      ci^vity  even  by  the  aid  of  a  grooved  director, 

-''^"^  ^    /'^        the  lips  of    the   incision  of  the  soft  parts 

may  be  drawn  asunder,  and  the  bone  sawed 
from  without  inward  and  before  backward, 
^        I  Hie  Comments* — The  operation  is  usually 

attended  by  quite  severe  ha?morrhage,  which, 
however,  can  be  controlled  readily  by  pressure 
and  an  occasional   ligature.     After  the   re- 
moval of  the  growth,  the  parts  are  adjusted 
Pio,  $43.— a.  Ollier^s    incisioa.    6.  and  confined  in  position  by  sutures,  etc.     If 
Gu^rin's  mcbions.    €,  Langen-  ^^^  growth  to  be  removed  be  a  large  and  vag^ 
beck  8  incision,  *^  l      » j 

ciilar  one,  a  preliminary  tracheotomy  should 

be  done.  If  it  be  malignant  or  very  vascular,  and  have  a  large  attachment,  w^e 
deem  it  a  wise  precauiion  to  tie  both  external  carotids  prior  to  removaL  The 
dangers  from  haemorrhage  will  be  lessened  by  this  Toeasure,  and,  moreover, 
the  diminished  vascularity  of  the  parti*  will  hinder  the  redevefopment  of  the 
growth.  Dawbarn  practices  the  removal  of  these  vessels  and  for  similar 
reasons. 

The  division  of  the  bones  can  be  rea^lily  and  ailvanUigeously  done  with 
an  o>te<>tonie  and  mallei  (Fig  t*''^*0.  esfjoiisilly  whm  tbcspairsnt  the  Imck 
of  the  jnw  are  not  sufbeiently  dititfodc^l  by  I  hi*  grnwib  lo  permil  a  mm  unc 
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of  the  saw.  The  difficulty  of  raising  the  flup  and  of  returning  and  properly 
adjusting  it,  thereby  incurring  the  dangers  of  necrosis,  with  coubequeut  sepsis 
and  non-union,  are  objectionable  features  of  the  meaaure. 

The  i^esults. — The  rate  of  mortality  from  this  method  is  less  than 
twenty-five  per  cent,  and  depends  more  on  the  dangers  arising  from  the 
removal  of  the  growth  than  those  the  result  of  the  steps  necessary  to  reach 
it,  The  mortality  is  greater  when  the  operation  is  done  through  the  hard 
palate?  than  when  performed  by  means  of  the  displacement  of  the  upper  jaw, 

(tuirin^B  Melhod^ — Make  an  incision  along  the  facial  line  from  the  ala 
of  the  nose  to  the  angle  of  the  mouth ;  dissect  up  the  soft  parts,  opening 
the  nostril,  and  bare  the  njalar  process  of  the  superior  maxilla;  introduce 
a  saw  or  chisel  into  the  nose  and  divide  entirely  the  maxilla  horizontally 
backward  below  the  infraorbit^d  canal ;  separate,  tiirongh  the  mouth,  the  soft 
from  the  hard  palate  with  a  scalpel ;  remove  a  middle  incisor  tooth  and 
divide  the  hard  }>alate  in  the  median  line  with  a  saw  or  chiseL  The  frag- 
ment is  then  taken  away  with  Mon-jaw  forceps, 

7'he  Ref narks. —This  operation  is  an  excellent  one  so  far  as  deformity  is 
concerned,  and  can  be  practiced  even  without  division  of  the  lip.  The 
cmplovment  of  an  artificial  appliance  to  the  roof 
of  the  mouth  will  remedy  the  resulting  defect  in 
speech  (pnge  3T3). 

Kocher*!i  Method. — Place  the  patient  in 
Rose's  position  and  divide  the  u]>per  lip  from 
above  downward ;  sever  transversely  down  to  the 
hone  the  reflection  of  the  mucous  membmne 
above  the  alveolar  process;  with  a  chisel  cut 
through  obliquely  on  a  h  vt'l  with  tlie  nasal  proc- 
ess the  superior  niaxiUary  bnncs  (Fig,  S43); 
divide  the  alveolar  jtroerss  and  tlie  Iianl  palate 
in  the  median  line  and  draw  the  bones  a]>art  with 
hooks ;  incise  the  mucous  membrane  of  the  iloor 
of  tht!  nasal  fossa  close?  to  the  septum,  and 
push  the  vomer  to  the  opposite  side,  thus  exposing  freely  to  observation  the 
naso-pluiryngwil  space.  After  removal  of  tlie  tumor,  restore  and  fasten  the 
parts  in  position  with  w  ire  or  an  interdental  splint. 

Cheever's  MefhofL — In  C'heever's  ease  both  superior  maxilla^  were  re- 
moved, owing  to  the  large  size  and  c<'ntral  situation  of  the  growth.  Chcever 
made  an  incision  from  near  the  inner  canthus  on  each  ,'*ide  of  the  nose, 
downward  along  the  natural  rnrrow\arouiul  the  abe  to  the  median  line  of  the 
lip,  which  he  divided.  These  Haps  were  retlected  upward  aufl  outward  as  far 
as  the  malar  prominences,  and  the  body  of  each  sufH^rior  maxilla  was  sawed 
from  behind  forward  to  the  middle  nu'atusof  the  nose;  tlie  septum  and  vomer 
were  cut  with  scissors;  the  jaws  were  then  depiTssed  and  the  tumor  removed, 
after  which  the  bones  w^ere  replaced  and  wired  in  position.  The  loss  of 
blond  was  not  great,  hut  the  patient  died  on  I  he  fifth  day  from  exhaustion. 

The  iji'Hi'ml  Commt^nfs. — The  excision  of  the  entire  n|>per  jaw  uiav  be 
jiractieed  for  the  removal  of  neoplasms,  or  otdy  thu  portion  below  i\n^  line 
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af  the  orbital  flnar  may  be  rcMiioved.  The  superior  maxilla  can  be  raided 
and  turm-d  outward  on  a  hinge  formed  by  the  Jsy^^omatic  process  of  the 
niahir  kme  and  the  eontitruous  soft  partt*  by  dividing  the  bone  in  tlie  line  of 
Ferguson- Webber's  incision  (Fig,  3Sn,^,  //'),  the  upper  portion  of  which,  for 
this  purpose,  shouid  be  extended  to  the  malar  bone.  The  maiillae  are  sep- 
arated by  sawing  through  the  hard  palate  and  alveolar  process,  and  the  nasal 
bone  18  disconnected  from  the  superior  nmxilbi  by  severing  its  connections 
with  bone  forceps.  The  osteocutaneous  flap  can  then  be  raised  and  swung 
outward.  If  necessary,  the  soft  palate  may  be  divided.  After  the  removal 
of  the  growth,  the  parts,  including  tlie  soft  palate,  are  adjusted  and  joined 
by  sutures. 

With  the  view  of  avoiding  as  far  as  possible  the  division  of  the  terminal 
filaments  of  the  superior  dental  nerve,  and  obviating  the  loss  of  function 
incident  thereto,  Langenbeck  recommended  that  a  curved  incision  be  made, 
crossing  the  cheek  about  midway  between  the  angle  of  the  mouth  and  the 
lower  border  of  the  orbit,  beginning  near  the  lower  end  of  the  nasal  bone 
and  extending  downward  and  outward  and  then  upward,  so  as  to  avoid 
Steno's  duct  The  flaps  are  dissected  from  tlie  superior  maxilla,  which  ia 
removed  tij rough  the  opening  made  in  the  soft  parts.  If  the  whole  bone  is 
to  be  excised,  the  integrity  of  the  superior  maxillary  nerve  can  be  still  fur- 
ther preserved  by  removing  it  in  advance  from  the  infra- orbital  groove  by 
the  aid  of  a  fine,  sharp  chisel. 

Tiie  removal  of  a  growth  of  any  great  size  from  the  posterior  nare^  or 
pharynx,  especially  the  latter,  will  be  attended,  if  its  attachment  be  exten- 
sive, by  the  entrance  of  a  large  amount  of  blood  into  the  pharynx  and 
trachea;  it  is  therefore  wise  to  do  a  preliminary  tracheotomy,  so  that  the 
lower  extremity  of  the  pharynx  may  be  closed  by  sponges  or  otherwise 
tamponed.  If  the  shoulders  be  elevated  and  the  head  allowed  to  fall  far 
backward,  the  blood  can  be  removed  from  the  dependent  portion  of  the 
pharynx  as  fast  as  it  collects;  this  position,  however,  impedes  respiration  by 
overextending  the  muscles  that  act  on  the  os  hyoides.  If  a  preliminary 
tracheotomy  be  done,  the  anaesthetic  must  be  miministered  through  the 
tube.  The  apparatus  devised  for  this  purpose  by  Tn-iMlelridiurg  (Fig.  877) 
may  he  used  entire,  or  only  tiie  inhaling  portion  attached  to  the  ordinary 
tracheotomy  tube  can  be  employed ;  the  latter  plan  is  generally  to  be  pre- 
ferred, since  the  rubber  tampon  attached  to  this  tube  often  causes  bronchial 
irritation  when  inflated;  moreover,  if  it  become  ruptured  during  the 
course  of  an  operation,  or  be  imperfectly  distended,  blood  may  enter  the 
trachea  unawares. 

Extemporized  subsiUutm  for  this  purpose  can  be  provided  if  a  rubber 
tube  of  suitable  size  and  length  be  attached  by  one  extre»nity  to  the  trache- 
otomy tube,  and  the  other  be  inserted  loosely  into  the  bottom  of  an  empty 
quarter- pound  ether  can  and  fastened  there,  and  a  sponge  be  introduced 
into  liii'  ran  and  kept  raoiiitened  with  ether  (Fig.  831,  f).  The  amehtheaia 
thus  produtrd  will  be  eminent  I  v  satisfactnry  and  the  ontlay  nominal  In 
the  absence  of  the  ether  can,  pass  the  end  of  the  rubber  tuJK'  through  a 
tightly  fitting  opening  in  the  center  nf  a  pasteboard  diaphragm  properly 
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a(i justed  to  a  gla^s  tiirnl»ler  in  the  hottojrj  of  wWmh  rests  a  sponge  moia- 
tvwd  with  ethor  (Fig.  831,  f). 

The  rhoice  of  operaliou  in  iv^ulattxl  largely  iiHl<'tEi  hy  the  8120,  situa- 
tion, attachments,  vajscularity,  arnJ  nnture  nf  the  growlh.  If  the  growth  be 
eninparatively  small,  with  a  well-dLflne<1  pedicle,  antl  a<'('e>i:^ihh*  Ihrougii  the 
nos*\  this  rlianiicl  may  l>e  mlopted.  Annandale's,  BueckelV,  and  tluerin's 
methods  are  united  to  tlie  treatment  of  large  naso-]>hiiryngcjil  «(rovvths, 
Langenkvk's  method  is  qnite  commonly  practiced,  ami  is  an  atlmirahle 
one,  espc^cially  when  the  naso-pharynx  is  much  dis^tended  by  the  growth, 
Th<'  removid  entirely  or  the  swinging  ontward  or  inward  of  the  sn[ierior 
maxilln,  after  tree  imisifin.  atTords  a  line  exposnre  of  the  n^jso-plmrynx, 
esjiecially  the  reuK^val  of  the  hone.  In  one  instanLC  the  anthor  practiced 
removal  with  great  opersitive  Fatisfaction,  and  followed  with  tjiit  sligfit 
cosnu'tic  detect. 

The  afler-irvatmrnl  is  essentially  that  for  removal  of  the  jaw  ([)age  i^T*^), 

Thr  Rp.HuUs. — Al)out  twenty- five  or  thirty  |ter  cent  die  from  the  oper- 
ation. Here,  as  in  excision  of  the  jaw  for  other  reasons,  sej»tica*mifi,  etc., 
claim  a  share  of  the  victims.  According  to  Lincoln,  twenty  |kt  cent  die 
from  the  opcnitirm,  and  in  ahout  thirty-six  per  cent  ihe  disease  returns 
within  twelve  months  nfter  the  operation.  We  iiri'  disposed  to  regard  the 
hitler  n^iurvs  ns  luiviii^r  a  ih'iidrdly  ojititnistic  expression. 

Deviation  of  the  Septum  Nasi.— It  not  infrdpifntly  occurs  that  hoih 
tht*  hony  and  cartilaginous  portions  of  the  septum  are  deflecteil  to  sneli  an 
extent  ns  to  seriously  interfere  with  hreathing  through  the  nose  during 
attacks  of  coryza,  and  likewise  to  impart  a  distinct  nasal  twnug  to  the  vm'ce. 
This  deformity  injiy  or  nuiy  not  Ix^  associated  with  external  modilicntions 
of  the  nasal  symmetry.  In  either  case  the  iiulications  remain  the  sruh':  to 
overcome  the  deformity  and  to  maintain  the  corrected  relation-  of  the  parts 
until  n^'overy  takes  [dace. 

Tht'  OpentiioH. — The  deformity  can  W  overcome  hy  grasj/ing  the  ah^t^r- 
mal  septum  betwam  the  hlades  of  a  forcepges|RX*ially  designed  for  the  {lurpose 
(Fig,  845,  /'),  which  are  thrust  into  the  anterior  nares  and 
closed  upon  the  deff)rnu'd  septum  nud  held  for  a  few  moments 
with  sufficient  firmness  to  press  its  irregularities  into  a  nor- 
mal position.  Thisresistanee  isstill  further  overcome  by  cau- 
tiously turning  the  forceps  from  side  to  side  on  its  long  axis. 
The  pressun*  exerts  a  cnishing  and  compres^-ing  innuenec  on 
the  septum,  permitting  of  its  h(*ing  pressed  into  a  ntu'mal  jio- 
sition.  The  retentive  apparatus  is  a  specially  constructwl 
clamp  (Fig.  844),  which  is  screwed  into  position  while  grasp- 
ing the  septum.  This  instrument  retains  the  part  thus  rec- 
ti lied  until  the  reparative  processes  necessary  to  permanency 
shall  have  taken  place.  The  clamp  may  remain  in  position 
two  or  three  days,  not  tightly  screwed,  for  this  would  cause 
ulceration,  hut  closely  enough  to  exert  a  gradual  controlling 
iullucnce  on  tlie  structure.  This  indication  can  likewise  l>e  well  met  by 
introducing  into  each  nostril  nibher  tul>efl  of  proper  size  and  length,  sur- 
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rounded  by  oiled  lint  After  thrvo  or  four  days  either  of  iho  preeedin^e  flp- 
plmnces  should  be  replaced  by  splinti^  (Fig.  845,  e,  h,  d),  which  are  j)U}ihed 
into  each  nostril  and  worn  at  night  only.  This  treatment  is  annoying  and 
even  attended  by  positive  discomfort,  but  the  good  result  will  amply  repay 
the  patient  for  the  infliction  incurred.  Otlier  operations  are  recommended, 
such  as  the  removal  of  the  inferior  turbinated  bone  on  the  side  of  the  deflec- 
tion; or  punching  the  septum  to  establish  a  communication  between  the 
closed  and  the  unclosed  lumtrils.  Neither  of  these  acts  rectify  the  deformity, 
and  both  are  open  to  objections,  the  former  of  a  physiological,  the  latter 
of  a  mechanical  nature.  The  removal  of  the  projecting  portion  of  the 
cartilage  and  its  mucotis  membrane  is  likewise  commended.  Tlie  taking  away  ' 
of  the  deformed  septum^  together  with  a  pordou  of  the  superior  maxilla 


Pro.  846.— Inairuiiii'TTta  employed  in  treHtmcnt  ot  dcviH(h«n  of  the  n&sal  septum, 
a.  DoajrlASsV  knives.    A,  Miftl's  »uv]  Ctirtis's  saws,    e,  Bcisworlh'B  wtw,    <»,  h,  d,  AscliX 
McKernon's,  »tid  DoukI«*"*'^  nnsnl  mpHnU.    f,  Anch^s  .scii^sorH  and  septum  compressor. 
I.  l>ougIa>!>4'9  fKTforHlor.    g.  Elf  vntor, 

(Post),  accompli^hetl  by  separating  the  side  of  the  nose  from  the  cheek, 
and  turning  the  iios^e  over,  thus  gaining  access  to  the  obstruction,  con- 
utitntes  an  operation  whoso  severity  is  out  of  proportion  to  tJmt  of  the 
primary  difficulty,  and  may  be  followed  by  an  unsightly  soar.  It  ia  recom- 
mended al-'o  that  ihc  meatus  be  burreii  ont  (Wagner)  by  means  of  the 
dental  engine.  The  reported  results  certainly  give  strong  testimony  in 
favor  of  this  propogition.  The  deformed  portion  of  the  septum  may  be 
eawed  off  on  a  plane  conforming  to  that  of  the  remaining  portion  by  first 
applying  a  stroTjg  solution  of  cocaine  to  it,  then  removing  the  deformity 
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with  !i  narrow,  lliic  wiw  (Fig.  S4ri,  r)  congtnictccl  cppecmllv  for  tlie  purpose. 
This  (ibui  is  [irat-tit'tnl  Ijy  Busworth,  ;iinl  il  iijipears  to  he  preferable  to 
burricg  or  puiKhinjL'  the  R^ptunu 

THE    OPt:iiATlONS   OX    THE    (ESOPHAGUS. 

The  imture  of  the  functions  and  the  important  intimate  anatomical 
environments  of  the  a,^sophagu8  contribute  greatly,  indeed,  to  the  difficulty 
of  treatment  of  this  passage,  and  alao  favor  the  development  in  it  of 
obatrnctive  changes  of  grave  import.  The  anatomical  relations  of  this  tub© 
shonld  be  carefully  considered,  and  the  possibilities  of  a  cure  cautiously 
weighed,  before  active  interference  is  begun.  Otherwise,  what  appears  to 
be  a  simple  matter  and  quickly  curable  may  by  illogical  effort  become  sud- 
denly of  the  greatest  import  and  of  irremediable  nature. 

Hie  Anaioinical  Points. — The  (esophagus  begins  at  the  cricoid  cartilage 
on  a  level  with  the  sixth  cervical  vertebra.  It  lies  in  the  median  line  at  the 
beginning,  but  bears  off  half  an  inch  toward  the  left  in  the  cervical  region ; 
then  returns  to  the  mediaii  line  at  the  lifth  dorsal  vertebra  and  again  tends 
slightly  toward  the  left  as  it  passes  through  the  diaphnigm,  terminating 
opposite  the  ninth  dorsal  spine  behind,  which  corresponds  to  the  loft  seventh 
chondro-sternal  junction  in  front  In  a  sagittal  direction  the  cesophagua 
corresponds  to  the  curves  of  the  portions  of  the  spinal  column  with  which 
it  is  associated.  The  average  diameter  is  about  four  lifths  of  an  inch  ;  the 
smallest — a  little  more  than  half  an  inch — is  wisely  phiced  at  the  beginning 
of  the  tube;  the  second  narrowing  is  opposite  tlie  fourth  dorsal  vertebra*, 
the  third  at  the  diaphragm.  The  narrowest  parts  can  be  dilated  to  three 
'fourths  of  an  inch  and  the  remainder  to  an  inch  and  a  half  in  the  dead 
subject.  The  transverse  diameter  exceeds  the  an tero- posterior.  Since  these 
measurements  are  based  on  |*ost- mortem  experiments,  they  can  be  regarded 
only  as  indicating  rather  than  establishing  the  limits  of  dilatation,  a  fact 
which  is  emphasized  frequently  in  the  livitig  by  the  ready  passage  along  the 
cesophagua  into  the  stonnieli  of  articles  of  much  greater  dimensions  than  are 
those  assigned  to  tlie  passage  itself.  Ogstan  eonsidern  that  f*>od  traverses 
tlie  normal  lesoplmgus  in  ahout  four  srconils.  i'nnnon  and  Mostr  deter- 
mined that  fluids  "are  propelled  deep  iiito  the  a>(»phagUH  "  at  the  rate  of 
seven  feet  per  second.  With  the  finger  on  the  larynx  am!  ihv  ear  at  the 
hack,  swallowing  time  nuiy  k'  tohh 

The  consultation  of  a  text-book  on  anatomy  will  promptly  suggest  those 
important  relations  wbic^h,  in  the  prc*senee  of  disease  or  invasion,  invite  dis- 
aster if  unwi&scly  disturbed.  The  trachea,  carotid  vessels,  aorta,  pericanlinm, 
left  hronebus  and  media.^tTTium,  are  of  special  importance  in  this  regard. 

Foreign  Bodies  in  the  (Esophagus. — Tiie  nature,  shape,  and  size  of  the 
foreign  body,  together  with  the  situation  and  time  of  imf)action  and  the 
symptoms,  must  be  ascertained  with  deliberation  if  the  condition  of  the 
patient  will  permit.  Foreign  lioilies  are  arrested  eommonly  at  the  narrowest 
part  of  the  cesophagua,  therefore,  usually  at  the  beginning.  At  this  situa- 
tion the  foreign  body  can  be  easily  touched  with  a  probang  and  often  with 
the  index  fmger,  although  not  without  causing  the  patient  distress  if  con- 
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constTjiifnt  fc^wc'Uin^  of  tlie  soft  |)!iil:^,  <Kr  irir^rularitits  of  tlic  forojgii  liotiy, 
may  render  rei^iovul  liy  way  of  the  iiRnith  inipoKsilfle.  'I'lie  siinie  nuiy  1k^  said 
also  of  foreign  Ijoflies  located  elj^ewliere  in  the  tiihe.  The  liristle  and  the 
jiponge  probang  (Fig.  84G,  a,  h)  are  ihv  vmnnuni  impliMnenU  lor  removal 
nnder  these  eircuint^tanet's?.     Tlie  X-ray  i^  v^ry  useful  in  these  eases. 

The  Refiiarks. — It  ia  seldom  indeed  that  a  foreign  body  causes  complete 
occlnsion  of  the  a^sophagus.  Those  too  large  to  enter  it  encroach  not  infre- 
qnently  on  the  larynx  and  cause  death  from  suffocation.  The  lodgment  of 
an  article  near  the  eardia  is  specially  dangerous  because  of  the  proximity  of 
the  heart,  great  vessels,  and  pleura.  While  all  bodies,  irrespective  of  their 
physical  characteristics^  lodge  most  frequently  at  the  established  narrowings 
of  the  cesophagus,  irregular  and  sharp  ones  may  lodge  between  these  points, 
but  round  and  flat  ones  do  not.  External  manipulation  for  removal  is 
applicable  only  to  the  obstructions  located  in  the  cervical  portion,  and  should 
not  be  practiced  in  the  event  of  firm  impaction  or  when  marked  asperities 
characterise  the  obstructing  agent. 

The  Introduction  into  the  (Esophagus  of  lastruments.— The  introduction 
of  an  instrument  into  the  tesophagus  is  usually  a  simple  procedure. 

A  Method  of  introduction  of  a  Stomach  Tube. — Place  the  patient  in  a 
good  light  while  in  a  chair  or  sitting  up  in  bed ;  tip  the  head  backward  and 
give  it  in  charge  of  an 
assistant ;  gag  the  mouth ; 
seize  the  tongue  (guarded 
from  slipping  with  a  dry 
cloth)  with  the  thumb 
and  fingers  and  draw  it 
forward,  thus  advancing 
the  larynx  ;  gmsp  the  pre- 
viously warmed  and  oil- 
smeared  instrument  light- 
ly in  the  right  hand  ;  carry 
the  end  downward  and 
backward  to  the  poste- 
rior wall  of  the  pharynx; 
push  it  along  as  ttie  pa- 
tient gags,  and  cause  him  to  swallow  as  the  advaiieing  extremity  engages  in 
the  lower  part  of  the  pharynx;  advance  the  instrument  with  genticness, 
heeding  the  [iresence  of  s^pasju  or  other  obstruction,  until  finally  the  instru- 
nnoit  passes  readily  along  the  lesophugus  tutu  the  t^tonuich. 

Other  Meihodn  of  Inirodiivtio/K — Instead  of  grasping  the  tongue  the 
index  finger  ean  he  introduced  as  a  guide  to  the  advancing  instrument,  as  is 
eouuuonly  ^iraeticed  in  the  introduction  of  an  rcsophageal  Ijougie,  conducting 
it  safely  over  the  larynx  to  the  po^terior  aspert  of  the  pharynx  (Fig.  847). 
Soiis-Cohen  recommends  the  drawing  of  the  larynx  forward  with  tlie  thumb 
and  fingers  applied  without.  The  accomplishnient  by  this  method  requires 
the  employment  of  a  firm  and  sonu  what  painful  pnssure  (exctpt  perhapt?  in 
the  presence  of  amesthesia)  that  is  out  of  proportion  to  the  deman<Is  of  tlie 
44 
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case.  The  location  of  the  obstruction  ciin  be  estimated  by  recalling  the  fact 
that  in  the  average-sized  atUilt  the  distance  from  the  Jiaphrnjjmatic  narrow- 
ing of  the  a?8ophagiis  to  the  upper  incisor  teeth  is  about  fourteen  inches 
and  a  half,  and  from  the  aorta  ami  from  the  upper  end  of  the  a*«ophagus  to 
the  same  teeth  is  nine  and  five  and  a  lialf  inches  respectively.  These  facts 
are  of  immense  importance  as  bearing  on  the  relation  of  the  obstructing 
agent  to  important  orgiins  and  the  liability  of  serious  complications  from 
the  passage  and  from  the  elTects  of  the  means  employed  for  relief, 

Tfie  Precautions, — The  introduction  into  and  passage  along  the  oesopha- 
gus of  a  probung,  bougie,  etc.,  and  the  manipulation  of  the  foreign  body 
should  be  conducted  with  great  care  and  a  minimum  expenditure  of  force, 
otherwise  perforation  will  ensue,  and  especially  is  this  true  in  those  cases 
characterized  by  the  structural  changes  incident  to  disease  and  ulceration  of 
the  walls  of  the  tube.  Avoid  entering  the  larynx  with  the  instrument. 
Coughing  and  continned  spasm  of  the  larynx  with  the  advance  of  the  instru- 
ment indicate  laryngeal  invasion.  The  escape  of  air  through  a  hollow 
instrument  under  these  circumstances  is  diagnostic  of  entry  to  the  larynx. 
Observe  tliat  the  end  of  the  advancing  instrument  be  not  curved  forward, 
but  instead  that  it  lies  in  contact  with  the  posterior  wall  of  the  pharynx,  A 
cautious  advance  in  the  presence  of  spasm  or  other  source  of  obstruction 
must  always  he  observed.  Relaxed  and  pouched  states  of  the  pharyngeal  wall, 
notably  at  its  junction  witti  the  (psophagus,  oppose  the  progress  of  the  bougie 
not  infrequenlty^  especially  when  the  head  is  not  well  extended.  Deflections 
and  pouches  of  the  cesophagus  njay  interfere  with  the  descent  of  the  bougie, 
and  this  interference  should  not  be  opposed  with  vigor,  for  fear  of  causing 
perforation  of  the  tube.  The  partial  withdrawal  of  the  instrument  and 
the  changing  of  its  course  should  be  practiced  promptly  in  this  instance* 
While  cautious  attempts  made  to  dislodge  an  impacted  body  are  alwrays 
admissible,  still  in  the  instiince  of  sharp  and  irregular  impacted  agents  the 
manipulations  should  be  much  more  guarded  in  time  and  method  than  when 
such  bodies  are  regular  and  smooth.  It  is  much  safer  to  resort  at  once  to  the 
operative  methods  for  extraction  of  the  obstacle  than  to  prolong  and  aggravate 
the  case  by  renewed  efforts  of  removal  or  by  permitting  the  impacted  body 
to  remain,  esp^^cially  when  it  is  contiguous  to  important  structures.  Some- 
times the  instrument  becomes  immovably  engaged  to  a  fixed  obstruction* 
requiring  operative  procedure  for  the  liberation  and  extraction  of  both,  and 
the  situation  will  decide  whether  gastrotomy  or  oesophagotomy  shall  be  per- 
formed. 

The  Remarks. — The  preparation  of  the  walls  of  the  pharynx  for  invasion 
with  instruments,  by  a  weak  solution  of  cocaine,  by  titillation,  the  use  of 
cold,  etc.,  to  arrest  the  spasm,  can  be  practiced  with  disoretion.  If  the 
presence  of  a  foreign  body  he  not  netted  with  tlie  downward  passage  of  the 
bougie,  the  latter  should  be  withdrawn  to  the  upper  end  of  the  tube  and  the 
attempt  repeated,  unless  disclosure  attends  the  withdrawal.  It  should  not 
be  forgotten  that  the  presence  of  the  foreign  body  may  escape  detection, 
and  that  it  may  cause  death  from  }»erfonttion  of  the  large  vessels,  heart,  or , 
pleura,  without  the  occurrence  of  any  significant  premonitory  symptomi 
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In  cliildrea  it  is  wise  to  employ  an  antestlietio,  as  better  control  of  them  ig 
thus  imniitiiiiuHl ;  in  adults  some  a^sisUitice  may  be  ren-kTed  by  the  aiilTerer, 
if  not  ana!8tliotized.  Generally  speaking,  bristle  probangs;  and  coin  catcjiera 
are  used  for  the  extraction  of  smaller,  less  tixed,  and  more  distant  bodies  tban 
those  treated  with  the  forceps. 

Many  ingmiiou,^  planm  of  action  for  the  removal  of  special  obstructions 
have  been  devised  and  operated  with  success.  Those  for  the  removal  of 
fish  books  and  of  pronged  bodies  swallowed  with  strinf;:  uttachments  will 
suffice  as  examples  of  successful  attempt,  and  are  fertile  witli  suggestion  for 
future  action.  The  line  attached  to  the  hook  is  passed  through  either  a  bullet 
or  some  other  solid  substance,  or  tbrougli  a  long,  hollow  bougie.  In  the 
former  instance  the  weight  of  the  bullet  and  the  force  of  the  effort  at  swallow- 


a*  ScAl|)els.  ft.  Retractors,  c.  Forci pressure,  d,  Mi^use-tooth  forcfps.  «.  Tongii©  for* 
cepsaitil  forecjjs  for  L'Xtraction  of  foreign  bncly.  /.  Goodwillie'is  mouth  g^ag.  g.  Curved 
scissor!^.  A.  (K5M>phaKeaI  bou^e-  Drttinage  tube,  wipers,  ligatures,  traction  loops,  etc., 
are  essential. 


ingdislwlge  the  hook  ;  in  the  latter,  when  the  lower  end  of  the  bougie  reaches 
the  hook,  it  disengages  it  by  direct  downward  pressure  (Mackenzie). 

The  swallowing  of  a  sticky  bohis  containing  strong  thread  with  a  string 
attached,  and  the  entangling  of  the  foreign  body  thereby  and  its  withdrawal 
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along  with    tlii'  thrrnd,  often  ^ilTonk  a  liappy  soluHnn   nf   tfie  difficulty 
(Crequy),     A  single  Ihrt'ad  may  bi*  swallowed  willi  Hiiitl  (  Diinlnuii), 

If  a  furci^n  buily  be  iiiunovably  lotl^fHl  in  the  trsophagiis  it  niiist  RK)n  be 
taken  away  tlirongh  an  external  ineision,  or  a  fatnl  ret^nlt  will  ensue,  due  to 
nkeration  or  extravii^ation,  or  perluips  to  stiirvation  tilone. 

The  a'saphatjus  raft  he  entered  for  thl^  purpose  from  without  through  the 
nefl%  the  thor(w,  or  the  ittoitmrh,  depending  on  the  situation  of  the 
obBtrurtioTi. 

(Esophagotomy. — Ti»e  ujM'rjitiun  of  cesophagotoniy  i^  practieed  for  the* 
removal  of  obstruct iont?  in  the  cervical  and  upper  dorsal  jwrtions  of  tlie 
€L'i?oplmgus,  commonly  caused  by  the  lodgment  of  foreign  bodies. 

Tlie  situation  of  tlie  foreign  Ijody  in  the  eervieal  rc*gion  is  usually  deter- 
mined liy  ibe  presence  of  a  pronunence  at  tlie  left  mh*  below  the  cricoid 
cartilage;  or,  if  tliis  be  not  manifest,  the  exact  site  of  lodgment  in  the  canal 
can  1k^  determined  by  the  introdnetion  into  it,  through  the  pharynx,  of  a 
gocwl-sized  bulbous  or  other  form  of  bougie  (Fig.  HIH,  h). 

The  imporlnni  snrniad  reIaiittiL<i  of  the  asophotjHH  in  the  cervical  regioo 
are:  In  front,  with  the  trachea  above  und  witl)  tht*  thoracic  duct  and  the 
thyroid  gland  below;  behind,  witli  the  vertebral  column  and  longus-coUi 
muscles;  at  the  mdes,  cspi'cially  the  left,  with  the  common  carotid  and 
inferior  thyroid  arteries  and  thyroid  lohes.  The  recurn^nt  laryngeal  nerves 
lie  between  the  a'so}>hagus  and  the  traeliea  on  the  respective  sides, 

2"/*^  Operation  of  Cervical  GCsophagotomy, — After  thorough  aseptic 
measures  emphiy  nn  anaesthetic;  ])lace  the  patient  on  the  back,  with  the  chest 

and  shoulder?^  elevated  and  the  head  turnc'd 
to  the  opposite  side;  feel  for  the  foreigii 
body,  and,  if  it  can  be  located,  make  the 
incision  directly  at  that  point 

If  the  foreign  body  lie  not  discern i hi e 
by  touch,  make  an  incision  about  four 
inches  in  length  on  the  left  side,  between 
Ibe  sterno-mastoiil  muscle  and  the  trachea, 
beginning  at  the  npper  border  of  the  thy- 
roid  cartilage  (Fig,  841)).  The  platys^tna 
and  fascia  are  divided  on  a  dirL*ctor;  the 
borders  of  the  wtumd  are  separated,  the 
omo-hyoid  ie  drawn  outward^  and  the 
sterno-  and  thyro-hyoid  muscles  inward : 
this  exposes  tlie  sheath  of  the  carotid, 
w h  i  ch  vessi'  1  i  s  d  ra  w  n  o  u  t  wa  r <  1  !i  n  d  re ta  i  n  ei  1 ; 
the  lol>e  of  the  thyroid  gland  is  raised  and 
drawn  inward  ;  the  larynx  ie  carefully  out- 
lined, drawn  forward,  and  held  while  the 
location  of  the  fi^reign  body  is  sought  for;  if  the  latter  Iw  not  distinguish- 
able a  bougie  is  introducetl  to  mark  the  outline  of  tht*  tube;  then  raise 
the  wall  with  mouse'tooth  forceps  or  a  fi-nacuhim,  aTid  opc»n  it  longi- 
tudinally (Fig,  ^50)  snfliciently  to  admit  a  good-sizeil  probe,  car**  licin)? 


Pio,  b40» — (Ksophigotoaiy,  primary 
indsion* 
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omy,  final  incision. 


taken  to  avoid  the  recurrent  luryngeal  nerve.  The  site  of  the  obstruction 
in  located  by  the  probe  and  the  obstruction  is  removed  with  suitable  for- 
ceps, aided  by  nianipulatioii  from  without,  and  facilitated  by  lengthening  the 
a?soi)hageal  incision  if  necessary.  The  of>eniug  in  the  oesophagus  may  be 
closed  with  two  rows  of  fine  catgut  sutures,  the  inner 
being  applied  to  the  mucous  membrane  only,  if  the 
borders  of  the  incision  have  not  been  iu  jured  by  manipu- 
lation or  impaired  by  the  lodgment  of  the  foreign 
body ;  if,  however,  either  of  these  conditions  be  pres- 
ent, closure  should  not  be  attempted.  In  no  instance 
is  it  wise  to  close  entirely  the  external  incision,  although 
it  may  be  narrowed  by  suturing  the  upper  portion. 
Antiseptic  gauze  is  packed  lightly  in  and  over  the 
wound,  and  confined  in  place  loosely  with  a  gauze 
bandage.  The  aim  must  be  to  keep  the  wound  clean 
and  prevent  extraviisation  through  and  inflammation  of 
the  cervical  tissues. 

77ie  Fniiacies, — The  foi'eign  body  may  be  mistaken  for  an  enlarged  gland 
on  external  examination.  The  oesophagus  may  be  confounded  with  the 
longus-coUi  jnnscle  at  first  j  however,  a  moment's  examination  will  serve  to 
dispel  the  doubt  The  respiratory  movements  of  the  a'sophiigus,  distending 
and  collapsing  alternately,  are  important  aids  in  determining  its  identity. 
It  must  not  be  forgotten  that  the  swelling,  pain,  and  tenderness  elicited 
by  external  examination  of  the  neck  are  not  necessarily  at  the  exact  site  of 
the  agent  causing  them,  and,  too,  that  exploratory  agents  do  not  always 
indicate  the  presence  of  a  foreign  body.  The  efforts  at  upward  removal  of  a 
foreign  body  that  has  as  yet  caused  no  significant  diunage  in  its  downward 
course  are  often  repulsed  by  tpsophugeal  peristalsis  to  a  degi'ee  that  renders 
removal  upward  unwise  and  perhaps  impossiblcj  especially  if  the  object  be 
bulky  and  of  irregular  outline. 

IVie  Ilemarks,—lt  the  foreign  body  be  not  located  near  the  opening  in 
the  o'sojjhagns,  the  C4inal  should  be  explored  upward  and  downward  for  its 
detection-  If  below,  it  may  be  at  the  narrow  part  of  the  oesophagus  located 
opposite  the  fonrth  dorsal  vertebra,  from  wdiich  point  it  may  be  removed 
with  the  nse  of  projierly  constructed  forceps.  During  the  operation  all 
bleeding  points  should  be  controlled  promptly.  The  situation  of  the 
inferior  thyroid  artery,  the  anterior  jugular  vein,  and  the  recurrent 
laryngeal  nerve  shotdd  be  clearly  understood,  and  needless  injury  of  them 
avoided.  With  this  object  in  view  and  to  avoid  the  nerve,  the  incision 
into  the  oesophagus  should  be  made  as  far  posteriorly  as  practicable. 
The  opening  in  the  irsojiliagtis  may  be  dilated  by  the  introduction  of  the 
blades  of  curved  dressing  forceps  or  the  lips  pulled  apart  by  traction  loops 
introduced  through  the  borders  of  the  o:^sophageal  wound.  If  the  obstruct- 
ing agent  be  accessible  and  fixed  in  place  by  its  irregularities  and  projec- 
tions, these,  or  the  object  itself,  can  ho  divided  witli  bone  forceps  and  after- 
ward easy  removal  accomplished.  liirkarflson  has  determined  that  the  index 
finger,  when  introduced  into  the  oesophagus  through  a  low  cervical  incision 
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(low  cervical  cE^sophagotomy),  can  reucli  the  arch  of  the  aorta  and  in  some 
instances  pass  beneath  it,  also  readily  appose  an  index  finger  introduced  from 
below  through  the  stomach.  The  utiUzation  of  this  method  of  manipula* 
tion  serves  an  important  purpose  in  the  dislodgraent  of  impacted  bodies  and  i 
in  the  dilatation  of  strictures,  Kot  infrequently  prompt  union  of  the  bor- 
ders of  the  wound  has  resulted  in  immediate  healing;  but  this  course  of 
action  is  not  to  be  regarded  as  wise  except  in  special  instances,  and  then 
under  close  surveillance.  The  insertion  into  the  bottx>m  of  the  wonnd  of  a 
small  drainage  tube  is  desirable  in  cases  in  which  too  free  separation  of  the 
tissue  has  occurred,  and  where  free  discharges  are  anticipated.  If  the  tissues 
at  the  seat  of  the  obstruction  are  already  intlamed,  emphysematous,  etc., 
a:*sophagotomy  should  be  practiced  at  once  and  the  wouud  left  open^ 
thoroughly  drained  from  the  bottom,  and  lightly  dressed  with  antiseptic 
materials.  When  the  nutrient  enemata  are  not  retained  or  are  insufficient 
for  proper  nutrition,  a  feeding  tube  should  be  introduced  through  the  mouth 
or  nose  into  the  stomach,  and  be  kept  in  place  or  passed  at  intervals  for  a 
time,  as  circumstances  may  demand.  When  illy  borne  at  these  situa- 
tions, the  introduction  through  the  wound  is  adviaable.  Ordinarily  the 
operation  of  cervical  oisophagotomy  is  not  a  perplexing  procedure ;  but 
when  the  neck  is  short  or  fat,  the  vessels  and  thyroid  gland  enlarged,  the 
detection  and  removal  of  the  foreign  body  diflBcult,  or  the  patient  is  ex- 
hausted,  the  operation  often  taxes  the  patience  and  fortitude  of  the  surgeon. 

The  A/f  er-t  real  men  f. — Keep  the  patient  in  bed  with  the  head  and 
shoulders  raised,  and  the  head  so  confined  that  the  movemeuta  will  not 
disturb  the  relations  of  the  tissues  of  the  wound.  For  the  first  day  or  so 
nourish  the  patient  by  the  bowel,  after  this  by  fueans  of  the  stomach  tube, 
until  the  oesophageal  wound  is  healed.  In  the  case  of  a  six*year-old  patient 
operated  on  by  the  author,  fluid  food  was  given  by  the  mouth  after  forty- 
eight  hours,  and  the  escape  from  the  wound,  during  the  act  of  swallowing, 
was  reduced  to  a  minimum  by  gen  lie  pressure  14JOU  it»  made  with  a  good-  ' 
sized  pledget  of  aseptic  cotton  batting, 

7%e  Results. — Eighty-two  cases  are  reported,  of  which  nineteen  died, 
but  from  causes  independent  of  the  operation  in  many  instances.  The  rate 
can  be  placed  at  about  twenty-two  per  cent,  which  will  surely  be  lessened  in 
the  future,  if  the  operation  be  done  m  early  as  it  should  be.  Promptness  of 
operative  action  lessens  the  rate  of  mortality,  as  a  death-rate  of  19.5  per  cent 
follows  operations  made  during  the  first  three  days,  and  32.1  per  cent  after 
that  time. 

Silver  reports  one  hundred  and  sixty-five  instances  of  cervical  cosopha- 
gotomy  for  the  removal  of  foreign  bodies  since  1870,  in  which  one  hundred 
and  twenty-seven  recovered  and  twenty-eight  died. 

Foreign  bodies  in  the  intrathoraeic  portion  of  the  wsophagns  can  be 
located  with  ease  by  a  probang.  If  situated  at  the  upper  portion,  the  removal 
may  be  accomplished  through  a  low  cervical  a?Bophagotomy  and  with  the 
use  of  long  curved  forceps.  Inasmuch  as  the  a^sophagus  is  cpiite  narro^t  , 
opposite  the  body  of  the  fourth  dorsal  vertebra,  it  is  fair  to  assume  that  tli6 
lodgment  will  beat  this  point     However,  if  below  this  phice,  the  difficulty 
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of  removal  througli  a  cervical  incigion  will  be  greatly  increased,  if  not  made 
impofitiible.  But  inas^miich  as  comparatively  safe  relief  through  thonicotomy 
13  as  yet  quite  improhat^le,  prompt,  cautious,  and  intelligent  etforts  should  be 
first  employed  at  upward  removal,  not  siitTieiently  prolonged,  however,  to  im- 
pair the  chances  of  more  rigorous  methods.  Failing  in  these  attempts,  re- 
moval may  yet  be  attained  through  the  performance  of  thoravoiomy  or  gas- 
trolomif.  The  former  method  of  relief  is  fully  deserihed  on  i>age  riOO  et  scq. 
Gastrotomy.— 77/f  employmefii  of  tjastrolomy  for  the  ndief  of  oesophageal 
obstruction  from  any  cause  is  wise  and  usually  effective,  (See  Instruments 
Employed,  page  SS'X)    The  parachute  snare  is  useful  in  these  cases. 

lite  Operation, — An  incision  is  made  in  the  mcdiiin  line  between  the 
umbilicus  and  ensiform  cartilage  two  or  three  inches  in  length,  the  anterior 
surface  of  the  stomach  is  drawn  forward  and  opened,  the  left  index  finger  or 
the  hand  is  introduced,  and  the  cardiac  orifice  sought  for,  by  directing  the 
index  finger  upward,  backward,  and  to  the  left  opposite  to  a  i)oint  just  outside 
of  the  articulation  of  the  costal  cartilage  of  the  seventh  rib  with  the  sternum. 
From  this  time  forward  either  one  of  two  plane  of  removal  can  be  practiced : 
1.  The  drawing  upward  into  the  mouth  of  the  foreign  body  by  means  of  a 
epouge  (Bull)  or  other  suitable  entangling  agent  connected  to  a  string  intro- 
duced at  the  cardiac  orifice  through  the  opened  stomach,  and  carried  upward 
beside  the  obstacle  and  out  of  the  month  by  means  of  a  small  bougie.  2.  By 
dilatation  of  the  cardiac  orifice  and  the  lower  part  of  the  a^sophagus  with  the 
index  finger  (Richardson)  or  a  suitable  instrumental  dilator,  and  the  removal 
of  the  foreign  body  downward  by  forceps,  or  by  the  employment  of  the  sponge 
and  string  introdticed  in  the  reverse  manner  to  that  already  described. 
Richardson  advises  that  foreign  bodies  located  thirteen  inches  or  more  from 
the  incisor  teeth  be  removed  by  the  latter  plan. 

77te  Precaniions.— The  removal  of  foreign  bodies  from  the  cesophagus 
through  the  stomach  should  be  conducted  with  great  care  and  infinite 
patience  by  means  of  forceps,  su]>plemented  with  dilatation  of  tlie  opening, 
and  downward  pressure  by  way  of  the  mouth,  combined  with  dextrous 
handling  of  the  obstructing  body.  Rapid,  forcible,  arid  illogical  attempts 
at  withdrawal  cause  lacerations  and  perforations  of  the  tesophagus,  followed 
by  the  unfortunate  sequela?  which  such  procedures  invite. 

77i€  Comments. — The  size  of  the  abdominal  and  of  the  gastric  incision 
is  regulated  by  the  necessity  of  the  case,  which  necessity  should  be  promptly 
recognized  in  order  to  facilitate  the  operation  and  lessen  the  danger.  Be- 
fore the  incision  is  made  into  the  stomach  careful  packing  around  the  organ 
at  the  borders  of  the  abdominal  wound  should  be  practiced  to  obviate  peri- 
toneal infection.  Forcible  manipulations  in  the  extraction  of  foreign  bodies, 
or  in  extended  digital  exploration  of  the  stomach  or  the  oesophagus  carried 
on  through  inadequate  incisions,  are  often  needlessly  prolonged  and  are  harm- 
ful When  the  size  and  mobility  of  the  stomach  will  permit  it  should  be 
extensively  drawn  through  the  abdominal  opening  before  being  incised  or 
exjdored  (Fig.  851).  Transvcrric  o}R"ningii  into  the  stomach  cause  less  haem- 
orrhage than  longitudinal  ones;  but  extensive  longitudinal  incisions  made 
midway  between  the  greater  and  lesser  curvatures  do  not,  for  anatomical 
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reason?,  cause  dangeToiis  haemorrhage.  In  difjital  and  inj^trii mental  explora- 
tions the  gaptrie  incisionti  aro  inaik*  comparatively  ^mall  and  located  so  as  to 
shorten  the  route  to  the  objective  point.  In  digital  exploration  of  the  stom- 
ach it  is  dillicuJt  indeed  sometimes  to  locate  with  the  fingers  the  site  of 
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Fig.  851. — Dt^ivery  oi  stomach  and  iritrtKluctioii  of  forceps, 

the  o?sophagetd  opening,  because  of  its  obliteration  due  to  contraction  of  the 
walls  of  the  stomach,  provoked  no  doubt  by  the  presence  of  the  finger. 
However,  if  the  finger  be  pressed  cautiously  for  a  time  at  the  site  of  the 
opening  relaxation  will  take  place  and  the  end  of  the  finger  will  rejidily 
enter  the  tube.  Downward  traction  on  the  stomach  attended  with  flexioQ 
of  the  cervical  and  dorsal  portions  of  the  spine  render  the  cardiac  opening 
more  accessihle  to  manipulation.  The  putting  of  the  lesser  curvature  oaj 
the  stretch  by  downward  traction  ou  the  stomach  enables  one  to  readily  pa 
a  bougie  along  the  curvature  into  the  cardiac  opening,  especially  if  the  gastric 
incision  be  located  well  to  the  right. 

Stricture  of  the  {E80pliagiis.^For  the  purpose  of  consideration,  stric- 
ture of  the  cjesophagus  will  be  classified  as  malignant  and  non- malignant,  and 
although  either  may  be  treated  by  diiaiafion^  ilivnhion^  erternal  or  infernal 
divinon^  or  tubage,  it  will  appear  that  a  diversity  of  modes  of  treatment 
is  better.     In  the  tesophagus  as  in  the  urethra,  the  first  indication  consistaj 
in  locating  the  seat  of  the  stricture,  after  which  the  treatment  suited  best 
for  the  case  is  carried   into  effect     Sometimes  supplemental  steps,  suchj 
as  opening  the  stomach  or  cesophagus,  are  needed  to  bring  the  stricture^ 
within  the  proper  reach  of  the  curative  manipulations.     Bidbous  bougies 
fFig.  85*^)  are  the  common  diagnos^tic  agents  employed.    The  fiuoroscope, 
wdien  used  in  connection  with  a  metiillic  bougie  or  with  any  shadow-cast- 
ing  substance  introduccnl  into  the  cescjpbagus,  affords  an  excellent  means 
of  locating  a  stricture  and  of  computing  its  nlations  to  contiguous  l>onc 
structures.    The  tesophago!>cope  is  useful,  but  should  be  carefully  employecl- 

Ihlafaiion  is  the  simplest  and  safest  method  of  practice  in  non-malig- 
nant stricture.    Direct  and  retrograde  dilatation  are  the  methods  employed. 
The  variously  forniod  and  sized  bougies  are  utilized  for  the  purpose,  and 
the  finest  filifonn  variety  mny  fail  to  pass.     The  size  should  be  increased i 
from  time  to  time,  and  when  direcfly  used,  the  instniraent  should  be  iotro-^l 
duced  in  the  mauner  already  deseribi-d  (page  665). 
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The  introduction  is  practiced  once  in  two  or  three  daya,  according  to  the 
characteristics  of  the  constriction.  The  possibility  of  the  presence  of  aneii- 
rismal  constriction  of  the  tube  should  be  eliminated  before  au  attempt  is 
made  to  overcome  the  obrst ruction. 

Retrograde  DilalatinrK — Retrograde  dilatation  is  directed  to  the  treat- 
ment of  stricture  of  the  lower  portion  of  the  tesophagus  by  way  of  an  open- 
ing through  the  stomach  (gastrotomy),  ma^e  as  for  the  removal  of  foreign 


Fia.  852.— Iiis?lruments  employed   in  trentment  of  stricture  of  tlie  u'i^^iphngus, 
a.    Whalebone   bougie,   bulbs   of  ansorlLul    stjtes.      h.   Snnds^s  a'sopha^otornOt   buU>s  of 
assorted  sizes*     r,  d.  Bulbous  and  poititi'd  bougies,     e.  Bou«^ie  wiib  slrintr  titttieb- 
ment.    /.  String  for  friction  purposea    Bougies  of  various  materials  and  of  iissorUid 
tbses  are  for  sale. 

bodies,  or  through  the  fistula  of  gastrostomy,  m  the  nature  of  the  case  shall 
determine.  And  in  neither  instance  should  the  opening  into  the  stomach 
be  so  small  or  so  placed  as  to  interfere  with  ready  approach  to  the  cardiao 
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orifice.    Dilatation  may  be  produced  by  the  finger  or  by  any  of  the  etereo- 
typed  urethral  or  uterine  dilators  of  suitable  size  and  shape;  also  sponge j 
tt'nts,  laminaria,  and  conical  metal-capped  bougies  with  string  attachment! 
are  utilized  for  the  purpose.     Various  devices  for  the  primary  introduction 
of  a  dilating  agent  are  employed.    The  swallowing  of  a  sliot  attached  to  a 
string  (Socin)  in  advance  of  opening  the  stomach,  and  the  pulling  of  the 
shotted  end  through  tlie  gastric  opening  to  st»eure  the  return  of  a  bougie  orJ 
friction  i^tring  or  rubber  tulie  (Oehsner)  is  an  effective  nuMisure. 

Thus  Knott's  conical  bougies^  or  laminaria  or  rubber  tubes  of  in- 
creasing sizes,  may  each  be  drawn  upward,  dilating  the  stricture.  It  is  some- 
timci^  ditlicult  to  iwate  the  cardiac  a|K*rture  after  opening  the  titomach,  be- 
cause  of  the  obliteration  of  the  orifice.  The  localization  of  it  with  the  finger 
or  with  a  bougie,  as  already  described  (}M\g(.'  »m2),  may  be  practiced.  The 
introduction  of  an  endoscope  along  a  string  passed  down  from  above  (Sil- 
ver), or  of  a  tunneled  caiheter,  may  j^ufhce.  Direct  observation  through 
the  endoscope  at  the  scat  of  the  opening  may  detect  the  entrance  to 
the  stomach  from  above  of  fluid  swallowed  for  the  purpose  (Lange) 
(see  page  663),  Otiier  ingenious  devices  can  be  named,  but  sufficient 
is  noted  already  to  invite  the  exercise  of  discreet  and  fertile  judgment  in 
this  regard. 

Divitlsion, — Divulsion  of  an  obstruction  is  not  as  safe  a  procedure  as 
dilatation.  Ilowever,  in  the  case  of  failure  of  tbe  latter,  divulsion  cnn  be 
carefully  practiced  when  necessary,  in  the  aliscnee  of  other  means  of  treat- 
ment. Direct  and  retrograde  dirtilsion  are  employed.  The  former  consists 
in  the  introduction  through  the  stricture  in  prompt  succession  of  two  or 
more  tesc)phageal  Ixiugies  of  graded  size,  with  suthcient  vigor  to  rupture  in 
a  minor  degree  the  contracted  tissues  of  the  obstruction.  The  latter  is  prac* 
ticed  in  a  rapid  and  forcible  manner  through  an  opening  into  the  stomach 
by  the  agents  employed  in  dihitation. 

The  immediate  results  are  quite  satisfactory,  and  the  patency  of  the 
tube  may  l^e  maintained  thereafter  by  the  continued  introduction  of  bou- 
gies by  the  direct  method.  Euternal  division  or  external  lesophagotomy  has 
been  considered  already  (page  668).  Strictures  of  the  cervical  portion  of  the 
a.*sophBgus  may  be  divided  from  without.  The  stricture  is  first  located  by  a 
bougie  introduced  into  tbe  tube,  nod  is  then  cut  down  upon  through  an  ex- 
ternal incision  as  in  opsophagotomy. 

Ifitenml  (E  soph  a  goto  my  (Internal  division). — Internal  oesophagotomy 
consists  in  the  division  of  the  constricting  tissue  after  the  manner  of  urc»- 
tliral  practice,  with  enlarged  patterns  of  tbe  instruments  employed  in  in- 
terna! urethrotoriiy  (Fig.  852,  h).  An  instrument  arranged  so  as  to  he 
passed  upon  a  guide,  as  in  internal  uretlirotojuy,  has  been  successfully  em- 
ployed on  several  occasions  in  internal  o^snpbagf>tnmy.  However,  the  con- 
tiguity of  important  anatoniiea!  structures,  and  the  inability  to  comprehend 
the  exact  relations  of  tlie  stricture  to  the  outer  wall  of  the  tube,  make  the 
op<*ration  an  exeiH'dingly  hazardous  one.  If  it  lie  ntfenipted,  the  constrit*- 
tion  should  be  incised  only  tiuflieiently  to  admit  a  bougie,  by  means  of  which 
dilatation  should  hc^  subsequently  practice*!. 
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Thr  RrmiUs,— In  nineteen  cases  of  intiTnal  wsopbagotomy  treat u<l  hy 
incision  J  om*  tliinl  died  in  sixteen  days  from  results  assoeiated  with  the 


FiQ,  853.— Abbu'a  string,'  friction  method  ;  string  eat'iimng  through  a  low  cervicttl 
(psojihtigotomy  insteatl  of  through  tlie  moiilb. 

operation.  Of  the  remainder,  three  are  said  to  have  reeovered,  while  the 
others  i?iirvived  for  a  period  from  one  month  to  several  years.  Al>out  one 
third  of  the  eases  rcHjnired  one  or  more  repetitions  of 
the  operatioTK 

The  (iivhion  of  the  strieture  by  means  of  strituj 
friction,  as  devised  by  Ahbe  and  practieed  by  him- 
self and  otherti»  is  a  dei'ided  advanee  alon<,'  the  line 
of  safety  in  the  treatnie!)t  of  stricture  of  the  o'sopha- 
I  gU8.  The  stomach  is  opened  sufficiently  to  adnnt  two 
fingers,  along  whieh  as  a  gnidt%  n  bougie  carrying  a 
long  silk  thread  is  pas^^ed  up  the  <esophagus  and  out 
of  the  mouth  (Fig.  853).  The  hnver  end  of  the  string 
is  stussed  and  the  stricture  made  tense  by  tiie  introduc- 
tion of  a  eonieal  botigie  (Fig,  854);  after  wlrieh  the 
uppcT  end  of  the  string  is  grasped  and  carried  well 
back  into  the  pharynx,  wliile  the  lower  end  is  carried 
into  the  stomaeh ;  then  the  string  is  drawn  tight 
and  moved  rapidly  upward  and  downward  several 
times  until  the  constricting  bougie  is  released.  This 
bougie  is  removed  and  the  tension  at  the  site  of  con- 
striction renewed  by  the  introduction  of  a  larger  one, 
and  so  on  until  the  o'sojdjageal  tube  is  permt^able  or 
firm  resistance  is  encountered  by  the  string.  As 
soon  as  a  suitabk*  sized  bougie  ean  lje  passed  by  the 
mouth,  the  operation  is  discontinued,  the  string  is 
removed,  the  abdominal  o])fniugs  are  closed,  and 
thereafter  bougies  arc  introduced  nt  regubir  inter- 
vals until  all  fear  of  closuni'  ceases.  If  is  not  fre- 
quent that  the  conditions  require  the  teso|)liagi'al  incision,  only,  in  fact, 
when   the  manipulations  through  other  chanuels  are  futile^   insutHcient, 


Fio.  854.— Milking  tense 
thi!  stricture. 
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iString  frk'timi  oini>IoTtHl 

tlirough  itioulli  only. 


or  needlessly  dangf^roiis  to  llie  patieDt.  The  author  suggpsted  not  long 
8ince  tlie  enipUjVJjic'fit  of  Mitring  frietion  through  the  inouth  alont*  in  the 
following  niannor:  tntnKluce  a  long,  finri,  silken  thread  through  an  open- 
ing made  transversely  at  llie  advaneing  end  of  a  hougie  (Fig.  852,  e).  In* 
troduce  the  bovigi(L^  through  the  mouth  into  the  grasp 
of  the  stricture  (Fig.  8*55),  then  seizing  the  ends  of 
the  threaci  makethe  raj>id  sawing  niotionwhile  press- 
ing downward  upon  the  hougie,  the 
thread  In-ing  thus  jiiade  to  move  to  and 
fro  through  the  hole  in  the  end  of  the 
liougie  as  over  a  pullev.  The  eonnre- 
tiou  to  the  advaneing  eiul  of  the  hongie 
of  a  tsmall  adjustahle  wheel  (Fig.  85G, 
a),  around  whieh  the  thread  will  move, 
and  the  pa.<singof  tl^'endsof  the^tring 
through  projreting  am*!;  provided  with 
wheek(Fig.  85G,6), facilitate  the  move- 
ments of  the  string.  If  a  hollow  hougie 
lie  en^ploved^  tlu'  apparatus  can  he  sim- 
plitied  hy carrying  the  endsof  ilie  string 
into  the  liougie  through  o])enings  at 
file  lower  part,  and  thence  iijjward  and 
out  of  the  upper  extremity  sulfieiently 
far  to  permit  of  projur  haiHlling.  In 
every  instance  the  hougie  8h<Hild  he  a 
stiif  one*  and  the  end  should  not  be 
carried  far  into  the  stricture  Ix^fore  the 
string  is  Itrought  into  play.  By  this 
method  of  employment  of  the  string 
the  time  of  use  is  nuteli  lessened  and 
t  h e  t  h era  p e u  t  i c  e tf tf  t  grcii  1 1 y  i  n c  rea sed . 
It  is  not  impossil.4e,  therefore,  to  reduce  the  stomach  feature 
of  the  operation  if  desired  from  two  steps  to  one,  and  perliaps 
in  some  cases  to  avoid  it  altogether »  by  this  method  of  employ- 
ment at  either  as[Hn"t  of  the  obstruct  ion,  of  string  frietion. 

The  Commcnis, — In  the  event  of  failure  to  dilate  the  stric- 
ture hy  way  of  the  mouth  the  surgeon  must  supplement  the 
effort  hy  the  advantages  arising  from  the  |)crformanee  of  gas- 
trotomy  or  gastrostomy.  The  enfeebled  condition  of  many  of 
tin-  patients  wttli  icjaophageal  stricture  from  lack  of  nourish-  p^^  ^j^ 
ment,  and  the  tendency  of  obstinate  strictures  to  relax  after  Siring  frietian 
a  bnger  or  shorter  rpiieseenee  of  the  tuhc%  have  Ird  to  increased  »|tpt»»tK'e. 
frtHjuency  of  erufdoyinent  of  the  hitter  jdan,  in  order  to  j>ennit  of  anijde  and 
iininediate  nutrition  and  to  afford  the  rest  tothe  cesopbagus  etisential  toetrlc- 
ture  relaxation,  Silrrr  regards  tlios4'  cases  characterized  by  iiupassahle  stric- 
tureand  [ironounted  regurgitation — the  latter  indicating  dccid^'d  poudiingof 
the  cEsophagus — as  suitable  for  prompt  gastrostomy.    CniK-er  of  tin*  cesophA* 
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gas,  especially,  calls  for  early  relief  by  this  inethod.  The  opning  into  the 
stoDiacb  should  be  made  of  sufficient  size  to  adniit  one  or  two  fingers  along 
with  the  necessary  instrument  for  dilatiition,  and  be  placed  well  up  on  the 
anterior  surface  to  permit  of  as  easy  access  to  the  cardiac  orifice  as  possible, 
and  also  to  limit  the  danger  of  leakage  during  tlie  Tuanipuhition*  The  bor* 
ders  of  the  gastric  opening  can  he  drawn  apart  by  traction  loops,  to  afford 
better  observation,  or  they  may  be  drawn  by  the  loops  closely  against  the 
exploring  agent,  thus  lessening  the  danger  of  escape  of  the  contents  of  the 
'  stomach.  This  opening  may  be  closed  independently  of  the  abdominal  one, 
provided  dilatation  sufficient  to  allow  the  ready  passage  of  fluid  food  and  the 
employment  of  bougies  from  above  have  taken  place.  The  dilatation  should 
be  completed  at  a  single  sitting,  if  posi^ible.  If  preliminary  gastrostomy  be 
performed,  it  is  safer,  other  things  being  erpial,  that  two  sittings  be  given  to 
the  operation  than  that  it  be  completed  at  one. 

The  Afier-ireatmeiiL—ThG  passage  of  the  largest  bougies  practicable  once 

k  a  week  or  once  a  month,  according  to  the  demands  of  the  ease,  supplemented 

[with  the  free  use  of  solid  food  and  the  giving  of  exacting  admonitions  re- 

[  garding  the  need  of  surgical  surveillance  for  an  indefinite  time  to  come,  are 

essential  to  final  success, 

T/te  lie.snU^.—'The  results  of  retrograde  dilatation  are  very  satisfactory 
indeed.  Woolsey  reports  twenty-eight  cases  *' with  no  death  dne  to  the 
operation."  To  this  number  Silver  has  added  ten  with  no  change  in  the 
immediate  results  of  the  operation  The  final  outcome  is  much  enhanced 
indeed  by  prompt  resort  to  opening  of  the  stomach.  A  steady  and  persistent 
loss  of  weight,  due  to  obstruction  in  swallowing,  forbids  temporizing,  and 
demands  prompt  and  radical  operative  practice. 

Tilbage  with  String  Attachment.— This  plan  is  adapted  to  the  treatment 
of  malignant  strictures,  and  is  practiced  on  those  patients  in  whom  for  any 
reason  early  gastrostomy  is  not  practic-able.  While  it  is  true  that  through 
the  agency  of  tnbage  ample  food  may  be  taken  for  a  time,  aim  the  saliva 
swallowed,  and  the  objections  to  early  operation  condoned,  stilh  the  progress- 
ive nature  of  the  disease  causing  the  obstruction,  the  effect  on  the  disease  of 
pressure,  and  the  dangers  and  annoyances  of  the  introduction  and  retention 
of  the  tubes,  especially  in  the  advanced  stages,  together  with  the  opportunity 
afforded  for  procrastination  of  operative  practice  until  much  too  late  for  fit- 
ting success,  suggest  the  fact  that  tnbage,  although  an  ingenious  and  some- 
times temporarily  useful  means  is,  on  the  whole,  a  measure  of  questionable 
utility.  However,  the  tube  finds  its  most  ratioiuil  use  in  cases  nnsuited  for 
operation.  The  method  is  practiced  by  introducing  into  the  stricture  by 
means  of  a  whalebone  conductor  a  funnel-shaped  flexible  gum-elastic  tube 
with  a  string  attached  (Fig.  S57,  b)  four  to  six  inches  in  length,  until  the 
funnel  rests  above  on  the  stricture.  The  lower  end  of  the  tube  resembles 
that  of  the  ordinary  catheter,  except  the  eye  is  made  larger  to  permit  the 
free  passage  of  fluid  food.  The  tube  can  remain  in  place  often  from  one  to 
two  months  without  causing  apparent  trouble.  Tlie  string  escapes  through 
tlie  month  and  is  carried  over  the  ear  for  both  security  and  convenience,  it 
should  be  carefully  guarded  to  prevent  premature  withdrawal  of  the  tube 
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because  of  careless  traction,  ami  diflinjU  removal  on  account  of  the  breaking 
of  the  strinir.     SonK'tinuh?  eou^liin^  jiltcnds  drglnlition,  an*]  tlirn  tlif  shor 
tule  shun  It!  Ix'  rcplat'c<!  Iiy  a  hnv^  one,  wliiih  can  Iw  easily  extcin}Kiri2i*d 
cuttin;?  obliquely  and  closing   Ihc  und   of  a   suitable  piece  of  RMl-rubWr 
a  tul»in|r»  making  the  eye  about  an 

inch  ahuvi*  tlie  end,  and  introtluc- 
ing  it  through  Hie  stricture  with 
a  suitable  conductor. 

The  liesuHs. — Of  seventeen 
ca8cs  treated  hy  this  method,  nine 
died  frnn*  the  elTwti?  of  the  dia- 
case,  without  ol>structed  degluti- 
tion. 

CEsoptagectomy,— rEftopbagee- 
toniy  consists  in  exeising  a  por- 
tion of  the  fesopbagiis  through 
an  incision  made  in  the  same 
manner  as  for  cervieal  resopha- 
gutomy  (page  G(i8)  ht  for  thorft- 
eotoniy,  for  tlie  removal  of  a 
cancerous  growth.  In  the  for- 
mer the  upper  end  of  the  lower 
portion  of  the  tube  is  raised  for- 
ward ond  nnited  to  the  wound, 
thereby  forming  an  opening 
through  wbieb  food  niay  be  in* 
troduced  Iiy  means  of  a  tul>e. 
The  latter  method  is  noted  under 
the  proi)er  heading  (page  1288 
el  ffef].). 

7  he  Results, — But  1  in  reports 
14  eases  5  dying  of  operation, 
1  from  a  falirM?  ]>nstiage,  a  sbor 
time  after;  'i  dead  or  alive  with 
return,  and  2  unreported.     There 


a 


Fui.  857*—**,  Tid>e  conductor,  k  Otiriiplnstic 
tube.  <*.  Htoiill  Aeii^te  baugitv  d*  Hiitbnus 
bougie. 


is  reason  to  iK'lieve  that  life  can  be  extended  for  a  Ifuigcr  time  by  gastras- 
tomy  *ir  by   freding  throygli  n  tube  than  hy  this  |)nK'edure. 

CEsophagoatomy* — <KRiphagostomy  is  employed  to  establish  a  fistulous 
u|M*ning  with  tlie  o'sophagus,  Ixdow  the  point  of  an  incurable,  inijmt^t^able 
constriction.  It  [irovidcs  for  the  introduction  of  food  into  the  stomachy  and 
Sieves  as  a  temporary  palliative  measure.  While  its  adoj»tiou  obviates  for  ■ 
time  at  least  the  perff>rmaof*e  i>f  gastrostomy,  still  tbert*  is  no  good  reagon 
to  behV'vr  that  it  cnn  be  re<xarded  in  any  instance  as  the  wiser  pnx'edure. 

Diverticula  of  the  CEsophagus* — These  pouches  may  be  cither  eon- 
gt^nital,  or  arise  from  stricture,  from  external  iircssurc  or  fnun  in- 
ternal contraction.  When  occurring  in  the  neck  they  can  be  ()uite  ruadiljf 
removed. 
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The  Operatwn, — Aiupsthetizc  the  patimt,  \\a^^  a  curved  Ifougle  into 
the  poiieh,  noting  its?  jiretR'nee  In  exl^Tiuil  pressure;  pass  ani>ther»  if  possi- 
ble, intu  the  stomueh,  thus  determining  the  exaet  loeatinii  id'  the  lesophagiis 
and  the  absence  of  stricture;  make  an  ineision  at  the  anterior  border  of 
the  left  sterno-inastoid  tDnscle  from  the  hyoid  hone  to  ju^it  above  the 
sternum;  divide  the  omo-hyoid  and  the  snperior  thyroid  vet^sek;  draw  out- 
ward the  carotid  sheath  and  rotate  the  larynx  outward  with  l>finit  books, 
thus  exposing  the  pouch;  isolate  carefully  the  poueh  by  dissection,  aided 
by  movement  of  the  ineludtHl  bougie;  grasp  the  pouch  with  forceps  and 
draw^  it  carefully  from  the  wound  (Fig.  858);  cut  away  the  diverticulum 


Pig.  858* — tEi^aplmgtjiil  divertiL'iiluiii  disscctutl  out  rendy  for  removo]. 


from  above  downward,  closing  the  wound  with  fine  silk  or  cliromicizcd 
catgut  sutures;  close  the  ends  of  the  w^ouud,  introducing  gauze  wicks 
or  gauze  packing  lightly  into  the  central  part,  and  apply  tlie  usual  external 
dressings, 

71ie  licmarks. — Richardson,  in  one  case,  cut  away  the  pouch  (Fig.  858), 
inverted  the  mucous  meml>rane.  united  its  borders  with  catgut  (Fig.  859) 
and  those  of  the  outer  layer  of  tlu'  npsophagus  with  silk  sutures,  followed 
by  good  results  (Fig.  SfiO).  lu  anotl^er  ease,  while  passing  the  linger 
through  the  opening  to  estimate  a  stricture  below,  a  longitudinal  rupture 
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happened  below  the  stricture.  The  border  of  the  opening  and  the  stricture 
were  then  divided  down  into  the  rupture.  A  portion  of  the  pouch  left 
above  was  turned  down  and  attached  to  the  incised  posterior  surface  of 
the  longitudinal  division  of  the  oesophagus,  the  gap  united  transversely, 
as  in  pyloroplasty,  and  the  original  opening  of  the  pouch  closed  in  a  verti- 
cal line. 

Girard  invaginated  the  pouch  and  closed  the  opening  externally  by 
three  layers  of  sutures,  thus  avoiding  opening  into  the  oesophagus.  The 
invaginated  pouch  atrophied,  causing  no  obstruction.  The  great  danger 
of  leakage  forbids  complete  closure  at  once  of  the  wound. 

The  after-treutment  differs  in  no  essential  regard  from  that  of  oesopha- 
gotomy.     Solid  food  ought  not  to  be  taken  for  five  or  six  days. 

The  Results, — Of  ^2  cases  operated  on,  5  resulted  fatally  (Veiel*). 

OPEUATIONS    ON    THE    NECK. 

Bronohotomy. — The  expression  bronchotomy  includes  four  distinct  opera- 
tions: laryngoiomy,  tracheotomy,  laryngo-tracheotomy,  and  thyrotoniy,  the 
first  two  of  which  are  still  further  classified.  These  operations  are  compar- 
atively easy  in  the  adult,  especially  if  the  neck  be  long  and  thin,  and  the 
landmarks  well  developed.  In  the  infant  and  the  child,  and  before 
puberty — the  periods  of  life  when  they  are  most  demanded — their  per- 
formance is  difficult  and  perplexing,  owing  to  the  shortness  of  the  neck, 
obesity  of  the  patient,  the  rudimentary  condition  of  the  landmarks,  and  the 
exigencies  of  the  occasion. 

The  Anatomical  Points. — The  trachea  in  the  adult  is  about  four  inches 
and  a  half  in  length  and  three  quarters  of  an  inch  from  side  to  side.  The 
distance  between  the  sternum  and  the  cricoid  cartilage  is  about  two  and 
three  quarters  inches  in  the  adult,  and  two  and  a  quarter,  two,  and  one  and 
a  half  at  ten,  seven,  and  ^ve  years  respectively.  The  following  illustrative 
scheme  (Treves)  shows  the  relation  between  the  respective  ages  and  sizes  of 
the  corresponding  tubes  (Fig.  861).  Deviations  from  the  normal  size  of  the 
trachea  from  congenital  and  acquired  influences  are  so  infrequent  as  not  to 
figure  significantly,  except  perhaps  in  adults,  and  then  from  pressure  effects 
already  well  understood. 

00099 

Fig.  861. — Comparative  diameters  of  tracheotomy  tubes  based  on  age  of  patients,  a. 
.47  +  inch  (12  mm.),  twelve  to  fifteen  years,  b.  .40  —  inch  (10  mm.),  ei^^lit  to  ten 
years,  c.  .31  +  inch  (8  mm.),  four  to  eight  years,  d.  .24  —  inch  (6  mm.),  two  to  four 
years,  e.  .20  —  inch  (5  mm.),  one  and  a  half  to  two  years.  Adults,  i  to  f  inch ; 
under  one  year  and  a  half,  .15  +  inch. 

The  thyroid  cartilage  (Fig.  862, c),  which  is  well  marked  in  the  adult,  con- 
stituting a  prominent  point  of  reckoning,  is  scarcely  discernible  in  the  child, 

♦  Annals  of  Surgery,  Jan.,  1901. 
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aiul  in  llu'  in  rant  it  is  quito  iinjn'actimlile  tn  (li'liTJiiinL'  its  loi-ittion  byphysical 
exaniinatioiL  The  cricoid  cartilagi^  (e)  is  a  fur  Wetter  guitk'  by  whieh  to  deter- 
mine the  eomjmrative  relations  of  the  parts.  It  is  tlie  distinctive  cartilage  of 
the  laryngeal  gnmp.  and,  irn-t^peetivc  of  age,  it  can  be  felt  a?^  a  firm,  roun*! 
ring,  mueh  more  prominent  than  the  cartilaginous  rings  of  the  trachea,  which 
He  imiriediately  below  it.  The  erieo'thyroid  space  (fi),  through  which  in 
laryngotojriy  the  deeji  incision  is  made,  is  Incattnl  inmiediately  above  the 
cricoid  cartilage  (Fig.  «S(>2).  This  sj)ace  is  situated  at  tlie  bottom  of  the  firsl 
groovelike  depression  abovx*  the  cY-ieoitl  cartilage.  Th(*  crico-thyroid  niein- 
hrane  (V/)  is  coju]josed  of  yellow  elastic  tissue,  is  therefore  of  a  yellowigh 
appearance,  and  is  id'ten  dotted  by  openings  for  small  vensels.  When  incisiMl 
it  will  retract,  owing  to  its  resilient  nature;  hence  all  biemorrhage  should  be 

sto})ped  before  it  is  opened  if  tlie  urgency  of 

^ — "^t^^  ^^^^'  ^*^^  ^'^^^  permit.     It  is  not  difficult  to 

KSS.  locate  the  guides  in  the  dead  subjci't  uudtrr 

—d     ordinary  eircumslances;  but   in  the  living 
/  W  ^    ^^'A\  when    they   are  being  Jerked    upward   and 

>^^  ^m.v\  ^    downward  liy  the  etforts  of  impeded  respira- 

^M        11^  I     i\on,  it  is  a  nuitter  of  great  dilfieulty,  and 

'^    ""W^^L.  iBPJ'^V"""       may  be  impossilde.     The  only  artery  nor- 
e-'^^^^M^^tomz-    .^j^  '  nially  in  the  line  of  the  operation  of  lar^Ti- 

r  ^^'f    gtitoniy  that  nee^l  be  respected  is  the  crico- 
thyroid   (Fig,   SttiJ,   ii)\  it  runs  along  the 

^ V'i:'!^-         m.n  upper  border  of  the  space^  resting  on  the 

^''^        *  ''  membrane  of  the  same  name.    This  artery  is 

troul>lesonie,  not  from  the  amount  of  IdooJ 

m>u  it  contains,  hut  from  its  relation  to  the  open- 

fYj/  ing  in  the  membrane  through  which  a  smalt 

nmonnt  of  bloo4l  may  pass  into  the  tuW*. 

„^^     mL    .             .       *  .1  The  vessels  causing  the  greatest  annovance 

Fjii.  8C2.— The  tonography  of  the  n     -r.i           .■      ?.              i          "          i 

Juryiix,  ere.    «.  Body  uf  hyoia  —*:'^pccially  if  the  patient  be  much  cyiinoeed 

t>one,   &.  Ttiyro-liyoitimpinbmru'.  — art^  tlie  small  venous  trunks  which  nm 

r.  Thy  roil  I    cart  i  luge,     d,  Crieo-  xi       4.       i,      i          1    i                 1 

thyroid  n.e.i.l.r«i>c.     «■.  ('ricoia  "'i^oss  the  trftfheal   and  laryiigt-al  region. 

oartilajre.    /.  First  traclical  rinp.  williotlt   tinv  (lofillilflv   C'stlllilitihfcl   rt'lation- 

thyroid  iimscae.  into  the  superior  thyroid  veins  (Fig.  863). 

The  anterior  jugular  veins  will  be  trouble- 
some unlesg  the  median  line  he  adhered  to  cbtsely*  It  is  unnecessary,  1  tru^^t, 
to  allude  to  the  well-known  relation  betwLH.'n  the  larynx  and  the  large  vessels 
of  the  neck.  The  thymus  gland  in  the  very  yoang  deserves  respetftful 
manipulative  consideration.  The  innominate  and  cominou  carotid  arteries, 
especially  in  the  right,  may  encroach  on  the  operation  in  low  traclieotomy. 

The  anctsthetic  to  be  given  in  operations  where  the  respiratory  function 
of  the  larynx  is  involved  is  a  matter  entitled  to  careful  consideration.  For 
instance,  if  t^her  be  given  to  one  who  has  no  laryngeal  irritation  or  obstruc- 
tion, the  frL*<[uent  spasm  of  those  parts  is  familiar  to  alL  If  to  this  be  added 
the  deficient  aeration  of  the  blood,  due  to  n  hiryngeal  obstruction,  togethi»r 
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with  the  increased  tendency  to  spagm,  dependent  on  laryngeal  diseaae  and  to 
fright,  then  \h  the  danger  of  asphyxia  greatly  augmented.  Chloroform  may 
1h>  givt^n  with  but  litlle  danger  of  eaii^'ing  t;pai?m;  if  ether  be  admin  littered, 
it  must  be  eommenced  very  gradually,  to  avoid  as  mueh  as  possible  the 
occurrence  of  laryngeal  spasmi*.  In  many  instance?  the  pressing  nature  of 
the  ease  will  not  per- 
mit the  expenditure  of 
the  time  necessary  t" 
produce  general  anses- 
thci^ia.  Local  ana?*^ 
thei^ia  may  be  em- 
ployed. In  thoee  cases 
presenting  marked  cy- 
anosis the  i^ense  of 
pain  is  much  blunted 
and  the  operation 
should  be  doue  with- 
out amesthesia.  The 
imtru  men  is  suitable 
for  these  operations 
(Fig,  B»i4)  are  quite 
numerous,  yet  the  ab- 
sence of  any  one  or 
more  of  them  is  not 
to  he  con  fciid  ered  a 
reason  for  non  -  per- 
formance of  hronehot- 
omy  when  demanded. 
When  necessary,  a 
poeketknife,  and  a 
hairpin,  a  toothpick,  or  a  catheter  <Fig.  8G4)  can  be  extemporized  to  advan- 
tage, thus  preventing  the  death  of  the  patient  unaided  because  a  tracheotomy 
tube  is  not  obtainable. 

Langenheek's  book  (Fig.  S«>5)  is  the  l>est  in  use,  Wcause  the  line  of  the 
cut  can  be  made  In-tween  its  blades,  and  the  niiddk*  line  of  the  trachea  is 
therefore  the  belter  asjfured.  There  are  various  fonr»s  of  tniL'hcotomes, 
which  should  not.  in  our  opinion,  he  substituted  for  the  sharp-pointed 
bistoury,  because  they  are  much  less  surgical  in  their  inception  and  far 
more  dangerous  in  their  use^  Trachea  dilators,  too,  are  quite  numerous 
and  varied  in  patlem  (Fig.  864,  p.  r/.  r).  The  horders  of  the  tracheal  open- 
ing can  always  be  easily  drawn  apart  by  common  tenaciila  or  by  two  of  the 
ordinary  grooved  directors  with  aneurism-nt^le  attachments  (Fig.  864^,  e). 
The  bivalve  trachea  tube  is  an  adrnirahle  instrument,  since  it  can  be  intro* 
dueed  tlirough  the  opening  in  the  trachea  much  more  readily  than  the  ordi- 
nary hlunt-ended  pattern,  and  can  he  quickly  opened  afterward  by  the  intro- 
duction into  it  of  the  companion  tube  (Fig.  864,  «).  A  long  feather,  with 
the  end  of  the  brush  remaining  (Fig.  864,  «),  should  be  at  hand  to  insert 
45* 


Fig.  863, — The  surgical  ttiiiiluni>  m  jurvox  and  irAchciL  a* 
Thyroid  curtilage,  b,  Crici>*ttiyroid  membrane  aiul  ar- 
tery, crieo-thyroid  iimsiclt?  at  either  side.  c.  Cricoid  car- 
tilage, d,  .Suiierior  thyroid  vein,  f.  Inferior  tliyruid 
vein,  f,  Innouiiuatc  artery,  g.  Thymus  gland!  /♦. 
.Stemo-hyoid  miiscie.  L  Orao-hyoid  muscle.  j\  Sternal 
attaehtnent  of  tst^^rno-Tnastoir],  A".  Juguliir  vein  and 
branches.  /»  /.  Carotid  arteries  and  branches,  m.  Ster- 
nuia.     n.  Thyr*>id  boily. 
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througli  ilw  tul»f  into  tlif  tnulitji,  \o  vvvnU'  llii'  irritation  HoiiR'tlnirs  iitx-eti- 
aaiy  to  uaiise  thu  expuls^ion  oi"  t\w  traulual  mums.  A  HMalKnl  traclira  a*spi- 
rator  lias  been  devised  to  remove  mucus  and  blood  from  tbe  tnicbea  (Fig. 
HiU^  »'),  It  is  used  as  follows:  After  tbe  insertion  of  the  traeliea  tube, 
place  the  thumb  on  the  air-hole  of  the  liarrel ;  apply  tbe  soft-rul>l)er  eup  over 
tile  tube,  and  withdraw  tbe  piston,  when  the  niucus  aiitl  blood 
will  enter  the  barrel.  It  has  not  infrtiiuently  happened  tliat  a 
patient  is  unalde  to  expel  the  blotjd  and  mucus  on  aeconnt  of 
stupor  or  weakness,  and  the  lips  of  tlie  operator  were  used  to 
clear  the  trachea.  This  is  obviously  a  hazardous  procedure  if 
the  patient  have  syphilis  or  diphtheria.  The  possession  of  the 
tracheal  aspimtor  will  be  welcomed  as  preferable  under  all  cir- 
L'umstauces,  A  serviceable  instrument  for  tbe  purpose  of  re- 
moviug  blood,  etc,,  from  the  trachea  tube,  and  even  from  tbe 
trachea  itself,  can  be  quickly  extemporized  by  attaching  to  the 
nozzle  of  an  ordinary  two-ounce  ruhiier  syringe  a  soft  piece 
of  rublH?r  tubing  five  or  six  inches  in  length.  Tbe  unattaehud 
end  of  the  rubber  tubing  is  inserted  into  the  trachea  tube  or 
into  the  trachea  itself;  llie  jjiston  of  the  syringe  is  withdrawn 
somewhat  quickly,  and  the  t!uid  sucked  up.  If  thv  suction 
l>e  made  too  quickly  the  tube  will  be  collapsed  and  inopera- 
tive, liarge  portions  of  membrane  have  been  drawn  by  the 
writer  from  the  bronchial  tubes  in  this  nmnner. 

The  Afirr4rc(jlm€itt, — Tbe  soft  parts  above  and  Indow  the 
tubes  are  closed  by  sutures  and  tbe  patitnt  is  then  placed  in  bed 
and  caused  to  breathe  air  saturated  with  warm  vapor  from 
which  all  floating  particles  of  dirt  should  be  excluded,  The 
tube  is  carefully  watched  to  prevent  it  from  becoming  closed, 
and  occasionally  removed  and  cleansed  to  prevent  wound  and  ^»«'  Mn 
pulmonary  infection.  Too  great  emphasis  can  not  be  laid  upon  iiouSe'houk,^ 
tbe  necessity  of  instantly  relieving  the  sudden  occlusion  of  tbe 
tube  due  to  false  membrane.  For  this  reason  a  momentiiry  inattention,  as 
leaving  the  room,  etc.,  may  prove  fatal  to  the  patient.  After  three  or  four 
days  the  tulie  may  lie  removed  and  the  patient  allowed  to  breathe  through 
tbe  opening  for  a  few*  hours,  after  which  thi-  tube  should  be  again  inserted; 
biter  in  the  case  it  may  be  inserted  only  during  tlie  night.  As  soon  as  the 
patient  can  breatlie  well,  the  tube  should  be  removed  entirely,  the  opening 
cleansed,  and  tbe  borders  closed,  joined  by  sutures.  If  antiseptic  gauze 
(not  bichloride)  be  placed  lietween  the  surface  of  tite  neck  (Fig.  HG9)  and 
the  fianges  of  the  tnbe,  the  danger  of  irritation  of  the  soft  parts  at  that  situ- 
ation by  tbe  discharges  will  be  obviated. 

Laryngotomy. — Although  all  operations  in  which  the  larynx  is  opened 
are  included  under  the  name  laryngotoniy,  for  convenience  of  expression 
limited  divisions  of  the  organ  are  named  for  tbe  part  divided — i.  e.,  thyrot- 
omy,  ericotomy  (Figs.  8f>6,  8(17),  etc' 

The  OfferatioH. — Place  the  patient  on  the  table  with  the  shoulders  ele- 
vated, head  throwTi  back,  and  nrr-k  txpo^rd  t-*  a  strong  light.     If  hurried,  a 
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minid  liotilr  or  loaf  nf  Irn'ml  or  blopk  of  wuoil  irmy  l>e  plateul  unrlcr  the  neck, 
or  if  tlii^  heful  liiinij;  Kii{)[iorit'<l  ox*v  tin*  iilp:  of  thr  IhhI  or  tal*li\  the  oliject 

wiil  In.'  ^aincil.  At  leaa 
tliroe  assigtants  are  n^ 
quired,  especially  if  an 
anaesthetic  he  given,  De- 
rate tlie  cricoid  cartilage; 
gtipiKirt  the  larynx  finnly 
between  the  thumb  and 
finger  of  the  left  hand; 
Timke  an  incision  through 
the  integument  one  inch 
I -^^M  »nd  a   half  in  length   in 

^^^1  the  adult,  lenninating  at 

i  ^W  ^^^^^^  tlie   lou'pr   border   of   the 

cricoid  cartilage;  divide 
the  fa^^L'ia  on  a  director; 
divide  the  connectiont* 
l>etween,  and  (Separate  the 
borders  of  the  stemo-hyoid 
(Fig.  Sr>a)  muscdes  with 
retraetor.^;  pui*h  aside  the 
veins  and  connective  tid* 
sue  and  the  crico-thvroid 
membrane  will  be  i?een(5). 
If  the  case  be  not  urgent,  check  all  haemorrhage  before  opening  the  larynx* 
If  otherwise,  open  it  at  once,  when  the  entrance  of  air  and  the  resiuni>* 
tion  of  the  respiratory  functions  will  dispel  the  cyanogii^  and  check  the 
bleeding.  The  larynx  \^  incized  and  held  finnly  ujnvard  and  forward  hy  the 
teuaculuni,  while  the  opening  h  made  through  the  crieo-thyroid  membrane, 
transversely  near  the  upper  border  of  the  cricoid  cartilage,  both  to  avoid  th«? 
crieo-thyroid  artery,  which  runt*  along  tbt>  uitper  border  of  the  membra: 
near  the  thyroid  cartilage,  and  also  to  remove  the  tube  as  far  as  pobsihl 
from  the  vocal  cords.  The  w^histiing  of  the  ingoing  air,  suecc»eded  hy  an 
expulsive  cough^ — wdiich  ejects  the  mucus,  hlood,  and  other  matters — follow 
(|uickly  after  the  incision.  If  the  opiTation  be  performed  for  the  removal 
of  a  foreign  body  it  may  at  this  time  be  expelled,  or  become  lodged  near  thr 
opening,  when  it  can  be  removed  hy  forceps.  If  the  operation  be  performeil 
for  laryngeal  diphtheria,  the  tube  should  not  be  inserted  until  all  Icmiii? 
membrane  has  been  expelled,  and  sucli  as  may  be  within  reach  of  the  for- 
ceps has  been  pulled  away.  If  Idood  escape  into  the  opening  from  Ibr 
oozing  vessels,  the  pressure  of  the  tul>e  upon  the  lips  of  ihe  wonnds  will 
serve  to  check  it,  and  fnr  this  reason  It  may  be  introducrd  promptly.  The 
tube  is  carried  carefully  in  while  the  bordf»rs  of  the  opening  are  held 
ajmrt  with  the  orthodox  retractors,  or  by  means  of  two  blunt  artery  noedlot 
(jr  tenacula,  after  which  it  is  fastened  in  position  tiy  means  of  tapes  car- 
ried around  the  neck  and  tied  b(*hind  (Fig.  8(Jri).     If  the  opening  he  too 


Flu.  866.— fl.  Incision  in  hiryngulrnny.  k  JnttNiiHi  in 
trax."heoloiny  abnvi?  the  ist'hriius  of  the  thyroiil  lx>i|y« 
c.  Incision  in  Irueheotoniy  tn^low  the  isthmus  of  tlj)- 
roicl  iKxly,  d^  d,  Stenitj-cleido-inasfoid  muscltiis.  c. 
lacision  in  subhyoiil  pharyngolomy. 
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snijill,  it  may  hv  iiuTtiL^ciJ  )>v  division  of  the  cricoid  cartilage  (cricO'laryn- 

TracllBotoiQj.^ — The  opLTalitjii  of  traL-hcotomy  consists  in  opening  the 
trachea^  and  is  usually  performed  upon  children,  owing  to  the  »mn\[  eize  of 
their  crico- thyroid  t?paec8.  It  h  the  prcferatite  operation  in  all  in^^tanees 
when  the  incision  is  to  he  made  a^  far  as  posHibli'  from  a  contagious  knal 
disease.  Troth eotomif  may  he  done  at  three  »i(uaiioth'i:  below  (Fig.  8(>Ci,  c), 
above  (6),  and  behind  the  isthraug  of  the  thyroid  gland  ;  the  operation  below 
the  isthmus  is  to  be  preferred. 

The  Anatomimi  Points, — The  upper  portion  of  the  trachea  is  quite  super- 
fieiah  while  ihe  lower  is  from  half  an  inch  to  one  inch  below  the  surface, 
de|>cnding  upon  the  shortness  of  the  neck  and  the  obesity  of  the  patient. 
The  lower  portion  recedes,  folh>wing  the  curve  of  the  spinal  column.  The 
vascular  structures  associated  with  this  portion  are  far  more  important  and 
numerous  than  in  other  parts  of  its  course;  the  inferior  thyroid  veins  (Fig. 
863),  and  their  communieations,  pass  in  the 
course  of  the  incision;  the  arteria  thyroidca 
inui  when  present  nins  along  the  center  of  the 
trachea ;  the  arteria  innominata,  especially  in 
the  child,  runs  obliquely  across  it,  at  tlie  root  nf 
the  neck  from  left  to  right.  The  isthmus  of 
the  thyroid  covers  the  second,  third,  and  often 
the  fourth  ritgs  of  the  trachea;  above  it  is  seen 
the  communicating  braueh  between  the  suj)erior 
thyroid  veins  (Fig.  8{i3);  the  thymus  gland, 
wdiich  attains  its  full  size  at  two  years,  en- 
croaches upon  the  s]>aee  from  fielow  upward 
with  each  labored  respiratory  act,  and  may  be 
incised.  It  is  sometimes  diffjenlt  for  the  liegin-  \ 
ncr,  when  surrounded  by  the  turmoil  incident 
to  the  operation,  to  be  certain  of  the  location  of 
the  trachea.  If  the  index  linger  be  inserted  into 
the  wound  the  trachea  will  roll  under  it,  and 
be  felt  ascending  and  descending  beneath  its  Yw.  mi^i  ^in^rHilons  on  the 
extremity,  and,  when  sufliciently  isolated,  the  birynx.  ^,  [lyoia  bone,  Sch, 
rings  can  be  seen  and  felt.  Also,  tlie  inexpe- 
rienced  operator  is  likely  to  open  the  trachea  at 
one  side  of  the  median  cut,  making  it  difficult 
to  introduce  the  tube,  causing  it  to  l)ind  after 
introduction,  and  not  infrequently,  if  the  tis- 
sues overlap  the  cut  before  its  introduction, 
causing  air  to  be  forced  between  their  planes,  creating  local  emphysema.  If 
the  knife  be  inserted  too  far,  the  posterior  wall  of  ihe  trachea  will  be  divided. 

The  Operation  brh/w  the  Isthmn.^  O^^^w  Traelieotorny,  Figs.  8(>ti  and 
86?), — Place  the  patient  as  for  laryugotomy,  and,  if  practicable,  employ  an 
anaesthetic.  Support  the  traehea  in  the  median  lin<',  and  make  an  incision 
extending  from  the  cricoid  cartilage  to  within  lialf  an  inch  of  the  top  of  the 
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ThyroifJ  carlifage,  R.  (  ricoid 
earLJJau:e«  Th.  Outline  of  the 
thjrf>id  gJHiid,  /.  Sulihyni*! 
pharyngotoMiy.  //.  Thv- 
rot^jiny.  ///*  liifjiittjyroul 
liiryiigotomv.  IV.  Cricot- 
omy.  V,  tligh  traelieotoiny, 
VL  Low  triicliuor^inv. 
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Pro,  888*— Opening  ihe  trachea. 


sleTnum ;  ilivlde  IIr!  hi^'ln  on  a  director;  cautiously  Bcparate  and  pull  aaidc 
the  fitcnio- thyroid  and  stiTno-liyoid  muscles*  thus  exposing  the  deeper  cervi- 
cal faa-ia,  beneath  winch  are  kuated  the  inferior  thyroid  veins  (Fig.  863), 
fiupportcd  by  connective  tissue.     This  fascia  shouhl  be  torn  asimder  by  a 

blunt  instrument,  and  pushed  aside 
along  with  the  veins  and  connectiye 
tisiiue  bcnciith,  wliich  will  exposw^  the 
trachea.  The  blunt 
ends  of  two  ordinary 
directors  can  he*  util- 
iiicd  for  separating 
the  fascia,  or  instru- 
ments especially  de- 
vised for  dry  dissec- 
tionfs  can  be  eni[iloyed  (Fig.  40). 
Tliroughout  the  entire  operation  the 
tissues  must  he  draw  asunder  as  fast 
as  separated,  hy  means  of  lilunt  hooks 
or  other  forms  of  retractors,  to  afford 
ample  exposure  of  t^ch  succeeding 
part.  As  soon  as  the  trachea  is  reached. 
ami  all  ha-morrhage  checked,  it  i? 
seized  Ijy  one  or  tivo  liooks — the  double 
hook  of  Lajigeribeck(  Fig, 8(i5) being  the  best — drawn  forward  to  near  the  sur> 
face  of  the  wound,  firmly  held,  and  three  or  four  rings  of  the  trachea  divided 
exactly  in  the  median  line  from  nbove  downward,  or  better  from  Inflow  up- 
ward,  by  a  sharp-pointed  knife  (Fig.  HW),  Then  the  dilator  (Fii:.  Sii4)  ig 
introduced,  and  the  tube  ins^^rted  and 
confined  in  position  after  the  tracheal 
mucus  and  blood  liavc  been  expelled 
(Fig.  861»).  All  incisions,  except  the 
primary  one,  should  lie  directe^l  upward 
to  avoid  the  great  vessels  at  the  root  of 
the  neck.  The  opcnijig  in  the  trachea 
should  be  long  enough  to  admit  the  easy 
expulsion  of  all  false  membranes  and 
foreign  bodies  (an  inch  in  length  is  not 
too  much  for  tliis  purpose),  and  must 
likewise  readily  admit  tfie  trachea  tube. 
The  Openttivn  ahore  (he  isthmu^i 
(High  Tracheotomy,  Figs.  Hf>»i  and 
807). — Make  an  incision  of  the  usual 
lengtli,  its  center  corresponding  to  the  p^^  809— Ti 

lower  border  of   the  cricoid   cartilage 
(Fig.  8Gti,  h):  divide  and  carefully  sejmrafe  the  tissues  n 
of  communication  between  the  superior  thyroid  vt»ins  (1 
carefully  drawn  upward,  the  fascial  attachment  betweei 
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tliD  cricoid  cartilage  divided,  the  isthmus  pulled  downward  and  drawn  for- 
ward by  a  blunt  hook,  when  the  tnichea  can  be  opened  beneath  it  from 
below  upward,  and  the  tube  inserted  with  tht*  same  precautions  as  before. 

The  OpfraiioH  through  the  Isthmus, — This  method  is  hardly  of  enoogh 
practical  importance  to  be  entitled  to  a  detailed  consideration,  since  the 
opportunities  afforded  above  and  below  it  will  be  sufficient  If,  however, 
this  position  be  selected  for  operation,  the  isthmus  should  be  divided  between 
two  ligatures  to  avoid  the  probabilitv  of  troublesome  haemorrhage.  It  some- 
times happens  that  the  isthmus  is  small  or  too  illy  developed  to  be  trouble- 
some after  its  division  without  liguture. 

Laiyngo-traclieotomy.— In  laryogo- tracheotomy  the  larynx  and  trachea 
are  botli  opened  by  a  continuous  incision,  which  is  usually  nuide  to  increase 
the  space,  that  foreign  bodies  and  false  in  e  nib  ran  e  may  be  removed.  The 
incision  through  the  cricoid  cariilage  and  upper  rings  of  tlie  trachea  is  then 
secondary  to  the  opening  of  the  larynx.  Before  the  primary  incision  is 
extended,  the  communicating  branches  of  the  superior  thyroid  veins  should 
be  pulled  downward,  the  lower  border  of  the  cricoid  exposed,  the  fascia!  con- 
nections of  the  isthmus  to  it  severed,  and  the  isthmus  drawn  downward  and 
f 0 1' ward  a s  bef o re,  t o  p re ve n t  it  fro m  be i n g  i n j u red , 

Bapid  LaryngQ-tracheotomy  {iSaint-Gennain), — It  is  sometimes  neces- 
sary to  open  the  larynx  very  fpiickly ;  tfierefore, it  is  quite  proper  to  mention 
some  of  the  points  connected  witli  this  operation  that  the  surgeon  may  be 
prepared  to  act  with  dispatch  combiued  with  caution. 

The  Operation,— Viith  the  patient  placed  in  the  usual  position  for  tnicheal 
operations,  the  surgeon  locates  the  thyroid  and  cricoid  cartihiges  and  the 
space  between  them.  Then,  standing  on  the  right  side  of  the  patient,  ho 
seizes  and  pushes  forward  the  iarynx  by  pressing  the  thumb  on  one  side  and 
index  finger  on  the  other,  between  it  and  the  vertebral  column,  thereby 
making  the  integument  tense.  At  the  same  time  the  index  finger  locates 
the  lower  border  of  the  thyroid  cartilage.  A  straight,  sharp-pointed  bistoury 
is  then  seized  between  the  thumb  and  index  and  middle  fingers,  its  back 
upward,  with  the  middle  finger  so  placed  on  the  hhide  that  the  knife  can 
not  penetrate  to  exceed  half  an  ineli  in  depth.  Wliile  thus  held,  its  point 
is  quickly  thrust  into  the  larynx  in  the  median  line  at  the  lower  border  of 
the  thyroid  cartilage  and  the  blade  is  carried  downward  with  a  sawing 
motion,  dividing  the  crico-thyroid  membrane,  cricoid  cartilage,  and  one  or 
two  rings  of  the  tnichea.  The  opening  through  the  integument  should 
equal  in  length  the  one  made  in  the  iarynx  and  trachea.  The  dilator  is 
introduced,  all  bleeding  checked,  and  the  tracheal  tube  placed  in  position* 
Saint- Germain  up  to  1877  had  operated  by  this  metliod  97  times,  with  but 
three  instances  of  important  hamuprrhage,  in  one  of  which  the  posterior  wall 
of  the  trachea  was  cut 

Thyrotomy,— Thyrotomy  consists  in  dividing  the  thyroid  cartilage  par- 
tially or  completely  in  the  median  line  (Fig.  H(i7,  //),  together  with  division 
of  the  thyro-hyoid  and  crico-thyroid  membranes  when  additional  room  is  de- 
sired. Thyrotomy  h  performed  for  the  relief  of  laryngeal  obstruction  depen- 
dent upon  various  causes,  when  not  amenable  to  proper  aid  by  simpler  means. 
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TliB  Operaiiaft.— Place  the  patient  as  for  larjngotomy,  and  after  prop 
anaesthesia  make  in  complete  ihtfrotomy  an  incision  through  the  skin  exactly 
in  the  median  line  from  the  lower  border  of  the  hjoid  bone  to  the  upp 
border  of  the  cricoid  cartilage,  extending  it  later  as  circiimstanoes  require; 
divide  in  the  median  line  the  fascia  and  contiguous  soft  tissues  down  to  the 
cartilage,  carefully  avoiding  the  crico-thyroid  vessels;  draw  to  either  side  the 
borders  of  the  divided  soft  part^,  exposing  the  thyroid  cartilage  and  the  np(>ef| 
portion  of  the  crico-thyroid  membrane;  incise  the  crico-thyroid  membran 
transversely  at  the  lower  border  of  the  thyroid  cartilage  for  a  short  distanc 
avoiding  the  crico-thyroid  artery  below  and  the  cricoid  muscles  at  eithe 
side ;  insert  the  point  of  a  sharp  knife  beneath  the  lower  border  of  the  thyroid^ 
cartilage  exactly  in  the  median  line  and  cut  upward  sufficiently  for  the  pur- 
pose of  the  operation,  leaving,  if  possible,  the  upper  border  of  the  c^rtilagcij 
unsevered ;  divide  the  upper  border,  if  need  be,  from  within  outward  on 
director  with  a  blunt-pointed  knife;  draw  apart  the  respective  borders  of  the 
cartilage,  detaching  sufficiently  the  crico-thyroid  and  thyro-hyoid  membranes 
from  the  cartilage  on  either  side  of  the  larynx  to  permit  of  a  full  view  of  the 
laryugeal  cavity,  after  which  the  special  features  of  the  operation  are  carried 
into  effect. 

The  Precautions. — Divide  to  no  greater  extent  than  necessary  the  car- 
tilage, for,  if  complete  division  be  practiced,  it  is  difficult  to  so  adjust  the  parU 
as  to  prevent  thereafter  functional  disturbances  of  the  voice.  It  is  advised 
that  the  cartilages  be  notched  in  front,  also  that  the  sutures  be  passed 
through  the  borders  of  the  cartilages  before  complete  division  so  that  a 
more  accurate  union  of  them  may  be  afterward  secured.  Since  closure  of 
the  rima  giottitlia  may  result  from  the  swelling  following  thyrotomy  and 
other  operative  manipulations,  a  tracheotomy  tube  should  be  passed  into  the 
trachea  through  the  lower  limit  of  the  wound  and  retained  as  long  as 
required,  unless  a  tube  is  already  present  below. 

The  Remarks. — A  low  tracheotomy  should  be  performed  before  the  larynx 
is  opened,  when  the  nature  of  the  trouble  bespeaks  free  haemorrhage^  in 
which  case  tamponing  may  be  practiced.  Some  operators  plane  the  patient 
in  Trendelenburg's  position,  thus  obviating  the  need  of  the  tampon.  If  the 
cartilage  is  calcified,  bone-cutting  forceps  or  strong  scissors  may  be  required 
to  make  the  separation. 

The  General  Comments, — If  the  tube  be  too  large,  too  loose,  or  too  anga<^ 
lar,  it  is  liable  to  cause  erosions  and  ulcerations  of  the  tracliea,  which  ma| 
extend  through  it  and  implicate  the  vessels  at  the  root  of  the  neck,  causing^ 
fatal  hfemorrhage.  The  method  of  opening  into  the  trachea  by  a  single 
incision  is  fraught  with  danger,  and  should  not  be  attempted  except  the  neck 
of  the  patient  be  long  and  thin,  and  not  even  then  unless  the  exigencies  of 
the  case  call  for  it  The  division  of  the  tissues  down  to  the  trachea  by  means 
of  thormo-cuutery  or  galvaoo-cautery  has  many  advocates;  it  is  not,  how-j 
ever,  a  commcuduble  practice,  except,  perhaps,  iu  local  infections.  Th^ 
searing  of  the  tissues  may  prevent  or  lessen  h.vinorrhage,  and  likewise 
obviate  tlie  occurrence  of  infection.  This  is  not  altogether  true,  since  the 
large  veins  which  might  be  otherwise  avoided  are  burned  asunder  and  too 
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often  cause  severe  haemorrhiige,  which  is  not  easily  controlled  because  of 
the  difticulty  of  properly  iecuring  the  charred  extremities  of  the  vessels. 
The  resulting  cicatrix  is  more  distiguring  than  that  following  other  methods. 
It  is  advised  in  bronchotomj  for  diphtheria  and  acute  uffectious  of  the  air 
passages  that  the  tube  be  dispensed  with,  since  it  can  only  prove  a  source  of 
local  irritation^  and  obstructs  the  exit  of  fiilse  membranes  and  the  secretions. 
As  a  substitute,  the  borders  of  the  tracheal  opening  can  be  kept  drawn 
asunder  by  passing  looped  ligatures  through  them  (Martin),  which  are 
united  to  each  other  behind  the  neck  with  this  appliance*  The  patient 
must  be  carefully  watched,  since  if  the  head  be  torned  the  opening  may 
become  closed.  If  this  arrangement  prove  troublesome,  an  elliptical  piece 
can  be  removed  from  the  anterior  surface  of  the  trachea.  If  the  piece  to 
bo  removed  exceed  a  third  of  the  diameter  of  the  tube*,  the  high  operation, 
above  the  isthmus,  would  be  the  one  more  easily  and  quickly  performed^ 
and  would  as  wdl  be  less  dangerous,  as  the  vessels  in  that  situation  are  more 
superficial,  smaller,  and  of  less  signiticance.  Cutaneous  emphysema,  broncho 
pneumonia,  and  pua  infiltration  of  the  thomx  are  more  liable  to  happen  in 
the  low  than  in  the  high  operation.  It  is  wise  to  confine  the  hands  and 
arms  of  the  patient  with  a  body  bandage  before  operation.  The  median  line 
of  the  neck  should  always  point  toward  the  center  of  the  episternal  notch 
during  operation.  The  trachea  should  he  seized  with  a  hook  and  held  as 
steady  as  possible  during  its  incision  and  the  introduction  of  the  tube.  The 
hissing  entrance  of  air,  coughing,  etc.,  indicate  that  the  lumen  of  the  trachea 
is  entered.  The  use  of  a  prohe-pointed  bistonry  in  the  enlargement  of  the 
tracheal  wound  affords  better  protection  than  the  sharp-pointed  to  the  pos- 
terior wall  of  the  trachea.  Low  tracheotomy  is  indicated  when  it  is  desirable 
to  remove  the  opening  as  far  as  possible  from  the  seat  of  local  infection 
above,  also  from  the  seat  of  haemorrhage  in  order  that  the  entrance  to  the 
trachea  of  blood  may  be  more  surely  prevented.  Large  growths  above  call 
for  low  tracheotomy.  In  fact,  the  site  of  the  opening  is  controlled  by  the 
demands  of  the  case-  Careful  scrutiny  during  the  operation  of  low  tracheot- 
omy should  be  exercised  to  observe  and  avoid  the  innominate,  carotid,  and 
median  arteries,  also  the  active  thymus  gland  in  children.  As  silver  tubes 
sometimes  cause  the  characteristic  poisoning  of  that  metal^  it  is  better  to  use 
those  made  of  other  substances.  The  introduction  of  tubes  wrapped  in 
tightly  fitting  iodoform  gauze,  and  their  retention  for  two  days,  is  sometimea 
practiced  for  antiseptic  purposes.  If  the  tube  fits  too  tightly  erosion  of  the 
cartilage  follows.  This  sequel  is  oftener  seen  in  children  because  of  the  too 
limited  space  in  laryngotomy  without  division  of  the  cricoid  cartihige.  A 
tube  can  be  introduced  more  readily  and  safely  if  the  head  be  raised  up 
during  the  act.  The  employment  of  traction  loops  carried  behind  the  neck 
and  tied  together,  or  connected  with  a  small  rubber  band  for  securer  action, 
should  he  discreetly  practiced  to  avoid  the  constriction  incident  to  swollen 
tissues  and  the  tension  arising  from  injudicious  tying  and  ]>er8istent  rubber 
traction.  Severe  and  fatal  haemorrhage  is  sometimes  a  part  of  the  history  of 
the  long-continued  use  of  a  badly  fitting  tube,  especiaUy  in  cases  of  low 
tracheotomy.     The  presence  of  granulations  at  the  anterior  and  posterior 
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parts  of  the  tracheal  wound  often  render  the  incautious  removal  of  the 
instrument  painful  and  dangerous  because  of  their  obstruction  to  the 
entnuice  of  air. 

lliB  A/ter-treulmeni. — The  tube  should  be  kept  in  place  until  the  cause 
for  the  operation  is  removed,  after  which  the  soooer  it  is  dispensed  with  the 
better-  However,  the  final  removal  should  be  approached  in  easy  stages  bo 
regulated  as  not  to  expose  the  patient  to  the  dangera  and  discomforts  of 
obstructive  symptoms  that  are  so  often  a  part  of  the  history  of  a  case,  es[>e- 
cially  one  of  a  prolotiged  or  paralytic  nature,  in  withdrawal  of  the  tube* 
CleanUness  of  the  wound,  absence  of  dust,  and  the  utilization  of  moistened 
and  medicated  air,  etc.»  are  the  essential  features  of  treatment  The  assur- 
ance that  the  tubi^  is  open  and  securely  fixed  in  tlie  trachea  during  the] 
danger  period  requires  constant  attention,  especially  in  children,  who  by  rest-i 
lessness  or  non^rcstraint  may  ilisplace  or  rentove  it. 

The  Rest(iis,—\\ut  few  {lerifih  from  the  direct  resuU^s  of  the  preceding 
operations.      Bronciiitis,  infection  pneumonia,  ha?morrhage  from  ulceration 
through  the  trachea  caused  by  the  tube,  and  primary  haemorrhage  from 
wounds  of  the  vessels  at  the  root  of  the  neck,  or  from  an  abnormally  large , 
orico- thyroid  artery,  constitute  tlie  leading  causes  of  death  directly  due  to-l 
the  oi>eration.     A  deeply  cyanoscd  patient,  in  the  tonic  stage  of  ausesthe0i%| 
may  die,  especially  if  blood  be  allowed  to  enter  the  tracheal  opening.     In 
this  contingency  the  blood  must  be  reuioved  at  once,  and  artificial  respim- 
tion  be  resorted   to.     Tracheotomy  in  diphtheria  is  undoubtedly  a   most 
feasible  operation,  and  should  be  performed  earh%  before  cyanosis  18  well 
established.     Mottii^  of  Vienna,  in  his  recent  work  on  Croup  and  Diphthe- 
ria, records  ^^J,13G  tracljeotomies  for  diphtheria  alone,  with  3,40t*  recoveries, 
or  nearly  28  per  cent.     It  is  estimated  tliat  25  per  cent  of  these  cases  have 
been  saved  which  otherwise  would  have  died*     About  27.5  per  cent  perish 
from  bronchotomy  for  the  removal  of  foreign  bodies.     Tlie  use  of  antitoxine  , 
and  the  employment  of  intubation  have  rendered  in  this  cttuntry  the  opera* 
tion  of  tracheotomy  comparatively  infrequent      The   beneficence  of   this 
change  in  both  sentimenUd  and  medical  aspects  is  of  pronounced  importance. 
The  employment  of  ant itoxine  at  the  proi>er  period,  while  uot  always  pre-1 
veutiug  the  need  of  tracheotomy,  lessens  the  fatality  when  required. 

Subhyoid  Phaiyngotomy.— This  operation  is  practiced  for  the  removal  J 
of  foreign  bodies  liud  morbid  growths  situated  high  up  in  the  air  passage,  J 
and  for  the  relief  of  abscesses  at  the  base  of  the  epiglottis. 

The  Operaiion.^lH^Ge  the  patient  as  for  laryngotomy;  administer  an 
ana38thetic,  and  make  an  incision  an  iiich  and  a  half  or  two  inches  in  length 
transversely  along  the  lower  border  of  the  hyoid  hone,  with  its  center  in  the 
median  line  (Vii^.  ^^^^f*,  e).  The  integument,  fascia,  platysma,  and  the  inner 
portions  of  the  sterno-hyoid  muscles,  and  finally  of  the  thyro-hyoid  muscles, 
are  divided  on  a  director.  The  only  vessel  contiguous  to  the  incision  is  the 
superior  thyroid  artery,  which  runs  along  the  upper  border  of  the  thyroid 
cartilage  parallel  with  the  incision.  The  thyro-hyoid  membrane  ia  now 
exposed  and  opened  by  a  sharp-pointed  knife  carried  obliquely  upward. 
The  mucous  membrane  is  divided  through  the  glosso-epiglottic  fossa  aided 
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by  the  fingers  introOuced  into  thi^  iiKiuth.  If  the  greater  connia  of  the 
hyoid  bone  he  severed  about  tliree  fourths  of  an  inch  from  tlie  extremities, 
accesis  to  tbe  pliarviix  will  he  facilitated.  Divided  vesi?ett;  should  be  promptly 
lie^l  to  prevent  entrance 
of  blood  to  the  trachea. 
As  &oon  as  the  thyro- 
hyoid memhrane  is  cut, 
the  epiglottis  will  pro- 
ject through  the  open- 
ing, and  must  be  drawn 
aside,  when  the  tumor 
will  be  exposed  to  view 
{V\g.  STO).  After  the 
removal  of  the  growth, 
the  wound  is  closed  and 
d  nssed  an  t  isept  ical  I  y. 
The  majority  of  tlie  con- 
ditions calling  for  this 
operation  can  be  satis- 
factorily treated  through 
the  mouth. 

The  Frognosia. — The 
operation    itself   implies 
no  unusual  danger  to 
the  patient. 

A  preliminary  tra- 
cheotomy  shoulil    be 
performed    if  undue 
hiemorrbage    is    an- 
ticipated,  as  in   the  ex- 
tirpation  of  a   vascular 
growth,      supplemented, 
perhaps,  by  plugging  the 
trachea    in    urgent    in- 
stances.   The  Trendelen- 
burg y>osture  will  a  fiord 
great  ndvairtage. 

Intubation  of  the  Larynx, — Hourhui,  of  Paris,  conceived  the  idea,  and 
0'l>wyeT\  of  New  York,  In  indefatigable  and  patient  lal>or  achieved  the 
iniperishalde  distinction  of  estahljslnng  its  utility  upon  an  enduring  basis. 
Foreign  hollies  in  the  larynx  and  diseased  processes  contiguous  to  it,  causing 
obitructive  dysjmrea,  are,  as  a  rule,  better  treated  liy  tracheotomy  than  by 
iiitubation.  Clironie  steuosis  of  the  larynx  from  tubercle,  syphilis,  and  other 
chronic  slates  of  an  inflammatory  nature  can  be  promptly  and  often  effec- 
tually treated  by  intubation.  However,  the  chief  im))ortance  of  the  measure 
rests  in  affording  prompt  n-lief  in  imfieuding  siifftaatiou  from  rnendtranous 
obstruction  (Fig.  H^l).    The  following  is  a  (k^scription  of  the  apparatus: 


Flo,  t!TO.^ — The  operatifin  of  subhyoid  pharyngototny.  «. 
Ilyotd  bone  with  thyro-hyoid  membriine  attached,  h. 
Sterno- hyoid  and  o mo- hyoid  muscles,  c.  Eitrt'inity 
of  ^rf2ufer  eortni.  d.  Entrance  to  larynx,  e.  8iiperior 
laryngeal  nerve,  /,  Epiglottis,  g,  Pllitystna.  h.  Thy- 
roid notch. 
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"  Till*  numl^frs  nn  the  scale  (Fig.  871,  e)  indicate  the  years  fnr  wliieh  the 
L'orrL'ii|M)nfliiig  tuhf*s  are  ^uitaUle.  For  intistance.  the  gniallei^t  tuhe  when 
applietl  to  the  scale  will  reaeh  to  the  first  line^  inarkcnl  1,  and  is  intendt^d 


a 


^^ 


l^<^^ 


rt.  ExtnK'lor.  k  Iritroduetor  with  oliUtmU>r  uUnyhetl,  c.  Oblumt«riletac'he<J,  d.  Tubes, 
as!*ortR<i  sb.es,  one  with  nhiurator  in  place,  c.  Scale  itidicating  size  of  tube  mouth 
gag  (Figs.  4  »nd  872),  ^\so  the  O'Dwyer  gag.    Tongue  depressor  miiy  be  required. 

^M'  UR'd  up  to  tfie  age  of  twelve  or  fifteen  luonthbi;  (he  gize  marked  2  ii? 
suitable  fur  the  next  year,  3  and  4  lor  these  years,  and  so  on.  When  the 
proper  tube  i&  selected  for  the  case  to  be  operated  on,  a  loop  of  fine  thread 
about  fourteen  iiiebes  in  length  is  fixefl  through  the  friniall  bole  near  itf^ 
anterior  angle,  and  left  long  enough  to  hang  out  of  the  nioutli  after  the 
introfluction  of  the  tube,  its  object  being  to  withdraw  the  tulx'  should  it 
he  fountl  to  have  |nist?ed  into  the  oesophagus  instead  of  the  lar^Tix. 

"  The  obturator  (Fig.  S71,  c)  h  then  fai?tened  lightly  to  the  introduetor 
(Fig,  STl,  />),  to  prevent  the  pogsibility  of  its  rotating  while  being  inserted, 
and  pas^HJ  into  the  tube. 

**  The  following  is  the  method  of  introducing  the  tube,  whieh  is  done 
without  the  u.se  of  im  anfesthelie:  The  child,  with  the  arnif*  confine*!,  ig  held 
upright  in  the  anus  of  a  nurse,  and  the  gag  k  (Fig.  H7'^)  inserted  in  the 
left  angle  of  the  mouth,  well  hack  hetween  the  teetli,  and  widely  openwl; 
an  a.s.HtBtunt  bobh-i  the  bead,  thrown  rioniewhat  backward,  whih'  the  operator, 
standing  in  front,  inisert**;  the  index  linger  of  the  left  hand  iiackward  rtn«i 
downward  into  the  throat,  elevateg  the  epiglottis,  draw^  the  l>as*^  of  th^* 
tongue  forward,  an*!  at  the  same  tifn<*  direetn  the  tuhe  into  the  larynx 
(Fig.  873). 

'*  The  handle  of  the  introdnchn-  (Fig.  S7  I.  />)  is  held  elose  to  (he  patientV 
chest  in  the  lu^ginning  of  llie  operation,  and  rapidly  elevated  so  that  the  tuhe 
ttpprt>acbes  thi;  glottis  at  an  acute  angle,  and  passing  under  the  end  of  the 
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finger  (Fig,  874)  is  then  ]»uslied  downward  in  tb^  median  line,  without 
using  force,  and  presjied  into  plnee  hy  tlie  fin'^er  and  the  tul>e  tletiielifMl  (Fig, 
8T5).  The  joint  in  tlie  shiink  of  the  ohhiralor  is^  for  the  purpose  of  faeili- 
tatiiig  this  part  of  tlie  operation.  As  eoon  m  the  obturator  is  removed,  and 
it  is  ascertained  that  tlie  tube  is  in  the  larynx,  the  thread  i^  withdrawn,  but 
at  the  same  time  tfie  finger  is  kept  in  contaet  with  the  tube  to  prevent  its 
being  also  wilhdrawn  (Fig,  87()). 

"  It  is  important  that  the  attempt  at  introduction  lie  made  <|uiekl\%  as 
respi ration  is  practically  suspended  from  the  time  that  the  finger  enters  the 
larynx  until  the  obturator  is  removed*  U  is 
therefore,  under  the  eireumstanees,  much 
safer  to  make  several  abortive  attempts  than 
one  prolonged  effort,  even  if  successful. 

*'  For  the  purpose  of  removal,  the  patient 
18  held  in  a  similar  position,  except  that  the 
head  is  not  inclined  backward,  or  very  slight- 


Fio.872, — The  i'|K-r?itioii  i.[  irtrubiition.    Method  of  introducing  the  tube,     Ttie  respiratory 
tract  of  ofierat^jr  protected  from  iafeelioti  by  mouth  shield,  &nd  clothing  by  a  gown. 

ly  so,  and  the  extractor  (Fig.  871,  a)  is  passed  cautiously  and  lightly  into 
the  tube  guilder]  by  the  index  finger  of  the  left  hand,  which  alt^o  fixes  the 
epiglottis,  and  h  brought  in  contact  with  the  bead  of  the  tul»e.  Firm 
press?ure  with  the  thumb  in  then  made  on  the  lever,  above  the  handle,  while 
the  tulm  ifi  Ijeing  withdrawn.  If  ^M-^-ondary  dy^pncea  supervenes  at  any  time, 
the  tube*  should  tie  removed  and  a  hirgiT  one  »*ul)^tttuted." 
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Pio.  873.— The  o|>£-ration  of  intubation.  ElevuUng  epi- 
glottis HHil  clmwini^  tunjLjue  forward  with  fiuger^  direct- 
ing tulie  iutu  itiryiix-     String  in  tubf. 


Tlu-'  latL*  Dr.  O'Dwyer  rrtoiiMnrnded  tliat  j»rr]iTniiiarv  praet)(v  in  tlic 

introilut  lion  m\d  iviuovmI  of  tlii'  1  uIrs  iuid  touching  of  tlio  fiarti*,  !><»  hud  upon 

the  cadaver  when  possildc.     The  removal  of  tlie  tube  is  niori*  dilfieult  \\vm\ 

the  introduetion,  on  ac- 
count of  tlie  trouhlt*  uf 
inserting  the  blades  of 
the  extractor  into  the 
0]>en  nppiT  end  of  the 
tnW  while  more  or  le^s 
eoinpletely  hidden  from 
view  by  the  natural  posi- 
tion of  the  i^urrounding 
sioft  parts.  Tins  part  of 
the  operation  heeomes 
esj  M  ria  1 1  y  t  roid)l  esoine 
when  the  patient  otfers 
any  opposition  to  the 
attempt,  and  it  may 
bLroiue  iieeet?sary  under 
thi'se  eireinnstances  to 
adininifater  an  anseethet- 
ie  before  tlte  tube  can 
be  safely  removed.    The 

oceurrenee  of  i^pa^ni  during  this  time  may  be  met  by  holding  the  finger  in 

place  nntil  the  irritation  guhgides. 

The  PrernutioitH. — It  i?  often  wise  in  intubation  to  prepare  for  trache- 
otomy (Fig.  H<^-1),  as  elforts  at 

intubation    may   not   succeed. 

Do  not  remove  llie  loop  nntil 

quiet  breathing  lias  continued 

for  half  an  hour  or  so*  and  do 

not  j)erniit  the  patient  to  grasp 

it.      The   introduetitm   of   the 

tul>e  is  rarely  attendiMl    with 

asphyxia    due    to    dctaeliment 

downward   of  the   membrane, 

and    then,   if   the    patieut    be 

caused  to  eough  as  the  tulie  is 

quickly  withdrawn,  the  nieni- 

b  ra  ne  i  s  n  su  a  1 1  y  e  x  p  t- 1 1  eil .   Fa  i  1- 

ing  in  tliis.  traelieotomy   for- 
ceps may  be  tried  for  removal 

of  the  membrane,  w^hieb,  if  in- 

elTwtive,  is  followed  at  onee  hy 

traclieotomy.      Three   or    four 

per  e«^nt  only  rei]uire  the  latter  measure  of  rt^lief.     The  tube  may  he  passtnl 

into  the  o^si^phagus  and  possibly  enter  the  traehi'a.    The  evidenct*?*  of  jwir- 


Pio.  874.— The  operwtiou  of  ialtjUation. 
pu-isin^  under  i^nd  of  finger. 
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Fio,  S75. — The  operating  af  intubation.    The  tube  {iresswl 
into  place  with  the  finger  und  detiiche*!  from  obturalor. 


I 


tially  (Jt'lat-'hiMj  imvmljniiu'  in  tht^  trachea  call  for  prompt  removal  of  the 
tiilx'.     InviTsiiori  of  the  patient  and  striking  of  the  body  by  the  atteiulants 

may  eruise  the  tube  to  be 
expelled  aloug  with  the 
obstructing  menilirane 
and  rescue  the  patient 
without  the  dangers  of 
delay.  The  not  infre- 
quent oeeurrenee  of  se- 
vere and  perhaps  fatal 
dy  sp  n  rea ,  f  o  I  lo  w  i  ng  re- 
nioval  of  the  tube,  enjoins 
close  attention  to  the  pa* 
tient  for  an  hour  or  m 
thereafter. 

The  Rf  marks, — In  the 
adult  the  tube  can  he  in* 
trod  need  liy  aid  of  a  mir- 
ror, especially  when  the 
throat  h  accustomed  to 
tht^  use.  It  is  wise  for 
the  operator  to  give  some  little  amount  of  time  to  practicing  in  introducing 
the  tube.  The  extracting  of  the  tube  from  the  clinched  band  will  offer  in 
a  degree  the  needed  opportunity  for  thi^  kind  of  practice.  Should  the  tube 
happen  to  slip  below  the  vocal  ^ 

cords  it  will  no  doubt  he  ar- 
rested by  the  cricoid  cartilage, 
and  only  by  division  of  the 
latter  can  the  tube  be  with- 
drawn from  below. 

The    After  -  ireaimeni,  — 
Quiet,  support,  and  cleanliness 
are  indicated.    Cnrfy  and  (km- 
sdherry  have  recorded  the  im- 
portant fact  that 
with     the     head 
lower     than     tfie 
shoulders       food 
can  he  swallowed 
quite  readily  with 
the  tube  in  place 
without        much 
trouble.      Highly 
nutrilious      fluid 
foodg    are    com- 
monly employed  in  these  cases.     Usually  the  tube  is  removed  in  four  or 
five  days  and  not  reintroduced  thereafter  without  special  indications. 


Fio.  870. — The  ofx^ration  of  intubation.    The  tube 
held  in  place  by  finger  while  string  is  withdrawn. 
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The  Results. — McNaughtoti  and  Maddern  reported  5,546  cases  of  iotn- 
batioii  with  69.5  per  cent  mortiility  without  the  use  of  antitoxiiic.  Five 
hundred  and  thirty- three  cases  with  the  use  of  antitoxine  gave  25.9  i>er  cent 
mortality*     With  the  use  of  antitoxine — 


Brown  reports , . 

llanke  reports 

HcNaughton  reports 
0*Dwyer  reports 


Cones. 


2,Ji68 

1,445 

73 

30 


Waxham  reports  543  cases  of  intubation  in  private  practice  with  39.29 
per  cent  recoveries- 
It  is  quite  apparent  that  intubation  is  followed  by  a  higher  rate  of  recov- 
ery than  is  tracheotomy,  and  that  tlie  administration  of  antitoxine  increases 
the  efficiency  of  intubatiou  in  an  astonishing  degree. 

Foreign  Bodies  in  the  Air  Passages. — Foreign  bodies  invade  the  air  pas- 
sages, and  in  many  instances  cause  alarming  symptoms  followed  by  a  rapid 
and  fatal  outcome.  The  larynx,  trachea,  and  bronchi  arc  the  common  sites 
of  invasion,  and  demand  the  exercise  of  discreet  though  prompt  and  efficient 
action  for  relief.  A  knowledge  of  the  nature  of  the  foreign  body  is  of  great 
importance,  as  bearing  on  the  ease  of  removal  and  the  kind  of  tissue  changes 
induced  by  its  presence.  The  surroundiugs  of  the  patient  have  much  to  do 
with  determining  the  natnre  of  these  bodies.  However,  corn,  beans,  varioas 
seeds,  and  small  toys  make  up  a  large  proportion  of  these  offending  agents, 
Seeds  increase  in  size  naturally  from  the  absorption  of  moisture,  and  become 
therefore  more  diJIicult  of  removal  as  time  advances*  Organic  agents  flflH 
infective  character  are  especially  dangerous  because  of  the  tissue  change^l 
which  they  incite.  Inorganic  substances  are  the  least  objectionable  unlefli 
endoweii  with  some  special  destructive  nature.  The  employment  of  the 
X  rays  are  especially  serviceable  in  determining  the  location  and  nature  of 
the  object. 

The  invamon  of  the  larifux  by  a  foreign  body,  attended  with  symptoms 
of  pronounced  character,  calls  for  a  prompt  examination  of  the  throat  and 
larynx  with  the  finger,  and  unless  relief  be  thus  promptly  affordeii,  laryn- 
gotomy  in  the  adult  and  tracheotomy  in  the  child  should  be  performed  at 
once.  When  the  symptoms  are  not  urgent,  a  more  deliberate  course  can  be 
followed,  fortified  by  the  knowledge  gained  by  the  use  of  the  laryngoscope, 
fluoroscope,  and  other  methods  of  incpiiry.  And,  too,  the  removal  may  bo 
deliberately  conducted  with  approved  instruments,  and  operative  procedures 
directed  to  opening  the  larynx  above,  through,  or  below  the  thyroid  ^mrti- 
lage,  according  to  the  situation  of  the  foreign  l>ody,  utilizing  by  this  rouU* 
the  best  channel  for  removal. 

The  invasion  of  the  trachea  by  a  foreign  body  calls  for  a  prompt  low 
tracheotomy,  which  shonld  be  done,  if  possible,  before  the  fixation  of  the 
foreign  body  in  a  broncluis  takes  place.  The  opening  should  be  free  to 
admit  of  prompt  escape  of  the  offending  agent  with  the  act  of  coughing* 
II  the  foreign  body  have  become  fixed  already,  dislodgment  sliould  be  at- 
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tempted  with  a  probe  or  fenther,  while  the  tracheal  opening  is  held  widely 
apart  to  fticilitate  the  esciipe.  luversioTi  of  the  patient,  thumping  ou  the 
bj4ck,  etc.,  are  practiced  after  tracheotomy  is  performed,  in  the  interval  of 
the  attempts  at  removal  the  borders  of  the  tracheal  wound  should  be  held 
widely  apart  with  traction  sutures  carried  through  each  border  around  the 
neck  and  tied  belli nd. 

The  invasion  of  a  bronchus  by,  and  final  fixation  there,  of  a  foreign  body, 
while  not  immediately  dangeroos,  exposes  the  patient  to  many  problematical 
contingencies  of  a  fatal  nature.  The  foreign  body  may  block  the  entire 
right  or  left  bronchus,  or  one  or  more  subdi visions  of  the  same,  singly  or 
simultaneously,  according  to  its  size.  The  right  bronchufi  is  involved  more 
fref|uently  than  the  left,  the  proportion  being  three  of  the  former  to  two  of 
the  latter. 

The  Treaimeni. — In  the  instance  of  seed  impaction,  a  policy  of  couser- 
yatism  is  usually  the  wiser  one. 

Inversion  and  thumping  on  the  back  can  be  practiced  without  trache- 
otomy when  the  object  is  known  to  be  of  so  small  a  size  as  to  readily  escape 
through  the  rima  glottidis.  However,  if  the  object  be  a  large  one  or  of 
uncertain  size,  or  the  case  one  which  has  been  attended  already  by  violent 
efforts  at  expulsion.^  then  tracheotomy  and  wide  separation  of  the  tracheal 
opening  should  always  precede  any  effort  at  dislodgmeni 

Direct  didodgmeni  is  practiced  with  forceps,  probes,  bent  wire,  blunt 
hooks,  suction  by  a  rubber  tube  attached  to  Bigelow's  litholopaxy  pump, 
corkscrew  apparatus,  etc.  The  stereotyped  and  extemporized  implements 
and  means  for  extraction  are  numerous,  but  favorable  outcome  does  not 
keep  pace  with  ingenuous  though  often  unwise  instrumentation.  lu  gen- 
eral terms  the  following  plan  of  interference  is  commended  :  Locate  the 
site  of  the  impacted  obstruction  by  auscultation,  etc. ;  perform  a  free,  low 
tracheotomy,  and  hold  the  borders  of  the  tracheal  wound  widely  astinder 
with  traction  sutures;  introduce  a  flexible  probe,  and  locate  the  obstruction 
and  dislodge  it  if  possible;  failing  in  this,  try  forceps  of  proper  size  and 
shape,  or  a  wire  with  a  hooked  extremity,  or  fine  silver  wire  looped  and 
passed  beyond  the  obstructing  agent  and  withdrawn.  The  patient  should 
be  under  an  ansesthetic  during  the  attempts,  otherwise  the  eptismodic  cough, 
due  to  the  irritation  of  the  manipulation,  will  defeat  careful  effort  and  per- 
haps cause  avoidable  disaster.  It  may  be  advisable  to  open  the  thorax  pos- 
teriorly to  effect  relief  (page  1288). 

The  Comment,^.— V^lwn  tracheotomy  is  followed  by  entire  relief  from 
dyspncea,  the  foreign  body  is  either  in  the  larynx  or  occupies  a  small  tube. 
The  presence  of  a  foreign  body  in  the  bronchus  is  not  an  absolute  iudication 
for  operation,  as  circumstances  may  contraindicate  it,  When  the  obstruc- 
tion can  be  located,  a  low  tracheotomy  is  justifiable  with  brief,  cautious 
attempts  at  extraction. 

The  question  of  tracheotomy  will  depend  largely  upon  the  form,  size, 
and  character  of  the  foreign  body.  Not  more  than  three  attempts  of  a 
minute  each  should  be  employed  with  forceps  to  remove  a  foreign  body 
(Gross), 
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*'  Low  tracheotomy  ia  adviaiible  when  the  presence  of  a  foreign  body  is 
certiiin  ;  it  adds  but  little  ti>  tht*  risk  and  affords  easier  escape  for  the  object, 
even  when  extmetioii  is  not  ftnisible. 

"  Subsequent  dangers  arise  frotn  severe  and  prolonged  instrumentation, 
not  from  tracheotomy.  Voluntary  expulsion  is  more  probable  after  than 
before  tracfieotoruy, 

''  The  risks  of  thoracotomy  and  bronchotomy,  following  unsuccessful  tra- 
cheotomy, are  greater  than  the  dangers  incurred  by  permitting  the  foreign 
body  to  remain"  (Willard), 

I'he  Iiesulis.—  Voluntartj  expulsion  k  not  an  uncommon  occurrence, 
happening  within  a  few  hours,  or  after  weeks'  and  even  years*  delay.  Xt^arly 
90  per  cent  will  racover  without  operative  interference  (Weist). 

"  When  a  foreign  body  becomes  impacted  in  the  broncluis,  extraction 
18  an  impossibility  in  78  per  cent  of  the  cases  even  after  traeheotomv" 
(Willard), 

The  employment  of  instruments  increases  the  death  rate  from  pneu- 
monia 1*2  per  cent.  Smith  reports  in  1,600  cases  a  70-per-cent  rate  of 
recovery  in  the  non-operative  and  tfi  per  cent  in  operative  cases.  Dunham 
reports  5U  per  cent  recoveries  in  non-operative  and  77  per  cent  in  operative 
cases. 

Guijon  and  Dnnhitm  in  Ifili  cases  report  70  per  cent  recoveries  in  non- 
operative  and  75  per  cent  in  operative  cases.  About  10  per  cent  die  from 
the  operation  only. 

Laryngectomy.— Lar>Tigectomy  is  a  serious  operation  and  is  not  practiced 
except  fur  the  cure  of  malignant  disease.  It  con:?ists  in  the  removal  of  a 
part  or  the  whole  of  the  larynx,  and  is  claesitied,  therefore^  as  the  complete 
and  incomplete  varieties. 

Complete  Laryngectomy.— If  the  neok  be  not  too  short  for  the  purposei 
as  may  be  the  caj*e  in  emphysematous  patients,  a  preliminary  tracheotomy 
should  be  performed  several  days  in  advance  of  the  major  operation,  to 
accustom  the  pulmonary  tissues  of  the  patient  the  sooner  to  the  inllaences 
of  the  abnormal  respiratory  channel  If  the  neck  be  too  short  for  the  utiliza- 
tion of  this  preparatory  step,  the  cannula  may  be  introduced  during  the  course 
of  the  operation  (Kocher).  After  the  patient  is  anaesthetized,  the  trachea  should 
be  plugged  by  thp  nse  of  the  Trendelenburg  or  the  Hnhn  sponge  tampon 
cannula  (Figs.  878  and  879),  Ix'ing  certain  tliat  the  rublnT  tamjion  is  new 
and  that  it  be  slowly  distended  into  the  proper  po&ition.  The  ordinary 
cannula,  supplemented  by  sponge  packing,  is  employed  with  entire  satis- 
faction by  manj  surgeons. 

The  Operation  (Kofher). — Place  the  patient  on  the  back  with  the  Bhoul- 
ders  raised  and  the  head  extended  over  a  padded  bottle  or  sandbag;  make 
an  incision  in  the  ineilian  line  from  the  hyoid  iKine  downward  to  a  f>otnt 
an  inch  and  a  (|uartt'r  I>eluw  the  ericoiil  cartilage,  expojiing  the  thyroid  and 
cricoid  cartilages  and  the  Ufijjer  border  of  the  isthniuis  of  rhe  thyroid  V>o<iy ; 
divide  the  suspensory  ligament  of  the  isthmus  at  the  lower  border  of  the 
cricoid;  separate  the  isthmus  and  its  as^ciated  trant-vprse  vein»^  from  the 
trachea  and  push  them  dnwnwanl  with  a  blujit  dissector;  diviilc  the  cricoid 
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and  upper  rings  of  the  trachea  in  the  mMian  line,  forciug  the  IsthDius 
dowoward  and  even  dividing  it  between  two  ligatures  in  the  median  line  if 
SLiffjcient  room  can  not  be  otherwise  gained  ;  introduce  the  tampon  catinuia  ; 
make  a  transverse  incision  through  the  skin  and  fascia  along  the  hyoid 
bone,  ligaturing  the  anterior  jugular  veins;  divide  the  sterno-hyoid,  the 
orao-hyoid,  and  thjro-liyoid  musclea  cloBe  to  the  hyoid  bone,  at  their  inser- 
tions; draw  the  hyoid  bone  up  with  a  strong,  sharp  hook  ;  divide  transversely 
the  portion  of  the  thyro-hyoid  membrane  attached  to  the  middle  part  of  the 
hyoid  bone;  divide  also  the  subjacent  mucous  membrane  and  seize  the  epi- 
glottis at  its  upper  part  with  a  sharp  hook  and  draw  it  forward  ;  slit  the 
epiglottis  medianly  if  healthy,  if  unhealthy  cut  round  it  beyond  the  dLseuKed 
tissue;  split  the  thyroid  cartilage  at  the  middle  downward  to  the  tracheal 
wound ;  arrest  haemorrhage  at  the  wonnd  edges  and  paint  them  with  a  ten- 
per-cent  solution  of  cocain  to  obviate  the  coogliing  and  swallowing  reflexes; 
define  the  limits  of  the  new  growth  and  divide  the  tissues  beyond  them ; 
divide  the  mucous  membrane  with  the  thermo-cantery.  If  the  whole  larynx 
be  diseased,  divide  the  mucous  membrane  along  the  epiglottis,  arytenoid  car- 
tilages, the  larynx  or  trachea,  to  below  the  tumor;  expose  the  outer  surface 
of  the  larynx,  preserving  the  muscles  in  so  far  as  is  consistent  with  the 
removal  of  disejised  tissue ;  expose  the  cartilages  and  remove  them  partially 
or  entirely,  according  to  the  extent  of  the  disease;  retain  the  healthy  and 
movable  mucous  membranes  ai  the  posterior  surface  of  the  cricoid  cartilage  ; 
continue  downward  the  dissection  to  the  lower  limit  of  the  disease,  dividing 
the  healthy  cricoid  or  trachea  transversely ;  sew  upward  as  far  as  possible  the 
anterior  wall  of  the  (esophagus  and  pharynx  to  re-establish  tlie  septum 
between  the  respiratory  and  idimentary  paf^f^ages  (|iage  7U}>). 

The  After-treat mi'fit. — «Substitute  a  simple  cannida  for  the  tHni|H>n 
cannula.  Introduce  no  sutures,  but  stutf  the  cavity  with  carlwlic  gauze 
whii'h  ]ii  rhnziged  t  vtTv  two  hours.  Feed  the  jiatieut  through  i\n  tesnphageal 
tube  jind  get  liim  out  of  bed  as  soon  as*  pcifisible. 

The  ResuU-s. — But  1  case  in  12  died  from  this  plan  of  operation. 

Treves'fl  Method — The  following  succinct  plan  of  procedure  is  intro- 
duced from  Treves's  Operative  Surgery: 

^*  The  Operation, — The  patient  lies  upon  the  back»  close  to  the  right 
border  of  the  tiible.  The  shoulders  are  raised,  and  the  head  is  well  extended 
over  a  hard  cushion  or  sandbag.  The  surgeon  stands  on  the  patient's  right. 
The  chief  assistant  takes  his  place  at  the  head  of  the  couch,  and  close 
to  the  surgeon's  left.  An  incision  is  made  in  the  median  line  from  the 
center  of  the  thyro-hyoid  membrane  to  the  second  or  third  ring  of  the 
trachea.  At  the  upper  end  of  this  incision  a  transverse  cut  is  made  which 
is  carried  outward  on  either  side  sufficiently  far  to  reach  the  sterno-mastoid 
muscles. 

"The  flaps  thus  marked  out  are  turned  back.  Some  division  of  the 
fibers  of  the  sterno-mastoid  muscles  may  be  necessary.  The  vertical  incision 
should  go  down  to  the  thyroid  and  cricoid  cartilages  and  the  trachea, 

**  The  superior  thyroid  arteries  may,  if  thought  fit,  be  dealt  with  at  this 
stage.     They  should  be  secured  by  two  ligatures,  and  then  divided  between 
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theni.     The  vesaala  would  be  gought  for  at  the  posterior  margin  of  the  thyro* 
hyoid  mascle,  clos^  to  the  upper  border  of  the  thyroid  cartilage. 

"  The  inferior  thyroid  arteries  may  be  eipoaed  and  dealt  with  in  the  sanii 
manner  as  they  turn  forward  at  the  lower  margin  of  the  larynx.  They  should 
be  sought  for  beneath  the  posterior  edge  of  the  sterno- thyroid  muscle* 

"  The  fascia  having  been  well  divided  in  the  middle  line,  a  broad  perios- 
teal elevator  or  a  rugioe  is  introduced,  and  by  means  of  it  the  soft  parts  can 
be  separated  from  the  laryugeal  cartilages  without  employing  the  knife. 

**  The  crico- thyroid,  sterno-thyroid,  and  thyro- hyoid  muscles  are  detached 
on  one  aide,  and  are,  together  with  the  other  soft  parts,  held  with  a  retractorj 
while  the  larynx  is  drawn  over  to  the  other  side  by  means  of  a  sharp  double^ 
hook.  The  attachment  of  the  inferior  constrictor  muscle  to  the  thyroid 
cartilage  can  now  be  severed,  partly  by  detachment  with  the  elevator  or 
rugine,  and  partly  by  cutting  it  with  curved,  blunt-pointed  scissors,  which 
are  kept  very  close  to  the  cartilage.  The  larynx  is  now  pulled  forward  as 
well  as  to  the  opposite  side,  and  the  tissues  are  divided  about  the  gap  which 
intervenes  Ijetween  the  cut  and  now  separated  ends  of  the  superior  thyroid 
artery.  The  superior  laryngeal  nerve  is  also  now  divided.  The  thyroid| 
gland  is  pushed  aside  with  the  soft  parts. 

"  If  the  larynx  be  now  well  drawn  over  to  the  other  side,  the  other  half 
of  the  organ  can  be  stripped  of  its  coverings  in  precisely  the  same  manner, 

*^  The  next  step  is  to  divide  the  thyro-hyoid  ligaments  and  membrane^ 
and  to  cut  the  extralaryngeal  connections  of  the  epiglottis.  This  structure 
may  be  conveniently  drawn  forward  while  its  attachments  are  being  freed. 

**  The  entire  larynx  is  now  pulled  forward  by  means  of  sharp  hooka*! 
introduced  into  its  upper  part,  and  the  organ  is  separated  from  its  remaining 
connections  with  the  pharynx  and  oesophagus— at  first  laterally,  and  then 
from  above  dow^nward. 

''If  proper  care  be  taken,  the  a&sophagus  should  be  nowhere  *  button- 
holed.' Special  care  is  required  to  separate  the  cricoid  cartilage  from  the 
commencement  of  the  gullet 

'*  The  trachea  is  now  secured  (unless  already  adherent)  by  means  of  two 
ligatures,  which  are  held  by  an  assistant,  and  the  excision  is  completed  by 
dividing  the  membrane  between  the  cricoid  cartilage  and  the  trachea  from 
behind  forward. 

'*  One  or  more  rings  of  the  trachea  may  be  removed  at  the  same  time  if 
it  be  considered  necessary. 

*'  The  upper  end  of  the  divided  trachea,  which  has  been  prevented  from 
slipping  down  by  the  two  ligatures,  is  now  securetl  to  the  integument  by 
several  points  of  interrupted  suture. 

"^^  Three  or  four  deep  sutures  of  silver  wire  are  passed  beneath  the  apper- 
most  ring,  and  are  made  to  attach  the  windpii>e  securely  to  the  skin;  m 
further  series  of  fine  superficial  sutures  unite  the  mucous  membrane  of  the 
trachea  to  the  cut  margin  of  the  skin. 

"  The  bleeding  throughout  the  operation  will  be  free,  and  each  small 
Teasel  shoultl  he  ligatured  Jis  soon  as  it  is  divided.     The  limited  space  does  i 
not  favor  the  use  of  nmny  pressure  forceps." 
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li  often  happens  that  io  addition  to  the  larynx  the  hyoid  bone,  base  of 
the  tongue,  pharynx,  and  cesophagus  are  involved  in  a  malignant  growth. 
If  operation  be  attempted,  under  these  circiimstauces,  the  first  step  is  to  intro- 
duce the  tampon  cannula  of  Trendelenburg,  or  a  substitute,  through  which 
the  anaesthetic  is  adrainiatered.  Then  make  a  transverse  incision  through 
the  skin  from  the  inner  edge  of  one  sterno-niastoid  muscle  to  the  other, 
passing  half  an  inch  above  the  hyoid  bone;  from  this  carry  a  second  one 
vertically  downward  along  the  median  line  of  the  trachea  to  the  incision 
made  to  open  the  trachea  ;  torn  the  flaps  outward ;  remove  all  large  glands 
in  the  vicinity  j  divide  the  muscular  attachments  to  the  hyoid  bone  ;  tie  the 
lingual  and  superior  thyroid  arteries ;  excise  the  tongue  below  the  disease, 
along  with  the  palato-pharyngeal  arches,  if  necessary,  carefully  avoiding  the 
external  carotid  arteries  when  it  is  possible ;  if  not  possible,  draw  them  for- 
ward along  with  the  pharynx  and  divide  them  between  two  ligatureaj  cut 
the  lingual  and  hypoglossal  nerves.  The  larynx  is  now  separated  from  the 
trachea  by  cutting  the  latter  just  below  the  cricoid  cartilage ;  a  cannula  is 
introduced  into  it,  the  parts  are  thoroughly  washed  with  a  carbolized  solu- 
tion, the  Oaps  placed  in  contact  with  the  raw  surfaces  without  sutures,  and 
the  wound  sprinkled  with  iodoform.  If  the  a^sophagus  be  divided,  its  lower 
extremity  must  be  kept  open  and  so  placed  that  it  can  be  protected  from 
the  entrance  of  discharges,  and  become  an  available  channel  through  which 
to  nourish  the  patient 

Partial  Laryngectomy. — Partial  laryngectomy  is  practiced  when  the  lim- 
ited extent  of  the  disease  does  not  require  the  removal  of  the  entire  organ. 
Half  of  the  larynx,  or  half  of  the  thyroid  cartilage,  with  or  without  the 
cricoid,  may  be  removed.  Inasmuch  as  the  same  dangers  are  incurred  as  in 
the  complete  operation,  although  in  a  lesser  degree  in  some  respects,  similar 
means  of  prevention  are  necessarily  employed.  The  incisions  relate  only 
to  the  aifected  side.  The  organ  is  sjdit  in  the  median  line  and  the  cavity 
examined.  The  thjrroid  cartilage  i?  carefully  removed  (page  700),  cautiously 
avoiding  injury  of  the  pharynx.  The  associated  membranes  are  divided  as 
closely  as  practicable  to  the  cartilage.  The  superior  cornu  of  the  cartilage 
is  removed  with  strong  scissors  or  pliers.  The  epiglottis^  is  usually  left 
entire,  and  the  aryteno-epiglottidean  fold  of  the  diseased  side  is  divided 
close  to  the  euneiform  cartilage. 

The  Frf((ut lions, — PronijJt  arrest  of  haemorrhage,  close  hugging  of  the 
cartilage  during  removal,  careful  avoidance  of  injury  to  the  crsophagus, 
coniplete  asepsis,  ond  the  prevention  of  pulmonary  infection  are  the  impor- 
tant features  of  tlie  operation. 

The  Remarks. — The  tamjion  cannula  and  the  tracheotomy  tube  are  used 
the  same  (if  at  all)  as  in  the  complete  operation,  except  that  tliey  are  em- 
ployed for  a  briefer  period.  The  cricoid  cartilage  may  be  removed  entire,  or 
half  only  may  Ik^  taken  away  along  with  the  thyroid.  The  fact  that  cancer 
slowly  invi>lves  the  cartilage,  causing  localized  death,  unattended  by  much 
infiltration,  KUggests  the  practice  of  removal  of  circumscribed  disease  by  cut- 
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special   reason,  and   then  only  when  a  etrict  monthly  surveillance  can 
exercised  to  note  any  evidences  of  return.     The  after-treatment  is  not  un^ 
like  that  of  the  complete  operation,  but  is  less  extended  because  of  the  le 
profound  nature  of  the  wound. 

The  Results.— T\x^  deatli  rate  of  partial  removal  is  lower  than  is  that  of 
complete  removal.     The  rate  of  final  cure  is  somewhat  less  in  the  forme 
than  in  the  latter  method  of  practice. 

The  Oeneral  Remarks, — An  ordinary  tracheotomy  tube  can  be  fortified 
with  a  sponge  conlined  in  place  around  the  tube  with  thread,  eo  that  when 
wet  it  will  occlude  the  trachea.     Gusse^fkiuer  regards  high  tracheotomy  ; 
a   legitimate    part   of    the   procedure   and    performs  it  as  an  initial  stepu' 
♦Splitting  of  the  larynx  enables  one  to  determine  the  extent  of  the  disease, 
and  perhaps  save  a  part  of  the  organ*     There  appears  to  be  no  good  reason^ 
why  the  epiglottis  and  cricoid  cartilage  should  be  saved  even  though  not 
diseased  and  their  presence  is  sometimes  objectionable.     Enlarged  cervical 
glands  should  be  souglit  for  and  removed.     Malignant  involvement  of  the 
soft  parts  outside  the  larynx  contraindicatcs  operation.      Only  the  trans- 
Terse  skiu  incisions  are  sewed.     The  w^iund  is  stutfed  with  gause,  which 
changed  cx^ry  eight  liours  or  so.     The  tampon  cannula  is  usually  removal 
and  the  tracheotomy  tube  substituted  after  two  or  three  days.     However, 
some  surgeons  employ  the  former  much  longcr^ — ten  or  twelve  days.     TrevettJ 
advises  that  a  rubber  tube  be  introduced   into  the  st<jmach   through  thi 
cesophagus,  and  fastened  there  for  four  or  five  days,  and  even  longer,  for 
alimentary  purposes.     In  171  cases  preliminary  tracheotomy  was  omitted  in 
but  8.     The  tissues  should  not  be   bruised  or  torn  during  tlieir  separation 
from  the  larynx,  but  instead  should  be  clean  cut.     Therefore,  suitable  room 
for  observation  and  treatment  should  be  secured  by  judicious  division  of 
restraining  tissues.     Complete  arrest  of  bleeding  is  necessary  before  opening 
the  air  passages,  especially  if  iireliminary  tracheotomy  has  not  been  done. 
Additional  caution  is  requi>*ite  to  prevent  wound  infection  when  the  larynx  , 
has  been  split  before  removal. 

Keen's  Plan  of  Operation.-- A'^^w,  in  a  recent  address  ♦  on  the  technique 
of  total  laryngectomy,  in  reporting  a  strikingly  successful  case  of  his  own, 
dwelt  especially  on  the  preparatory  and  technical  steps  of   the  operation. 
He   advises   that   thorough    preliminary  disinfection   of   the   month,  naso- 
pharynx, and  larynx  with  suitable  antiseptic  solutions  be  frequently  made 
for  two  or  three  days  before  the  operation.     Thorough  and  frequent  use  of  i 
the  toothbrush  and  the  removal   of    offending    carious   stumps  are   also  J 
adYised,     The  performance  of  tracheotomy  ten  days  or  two  weeks  before] 
operation  is  counseled  in  cases  suffering  from  dyspncpa.  and  then  onlv  fori 
improving  the  patient's  condition  and  not  to  prevent  the  entrance  of  blood 
to  the  tracheik     Tracheotomy  immediately  preceding  or  attending  the  opera* 
tion.  Keen  does  not  regard  as  essential  in  all  cases,  and  wlien  thus  practiced 
the  opening  should  be  closed,  if  pnieticable,  ms*  soon  as  the  opf*ration  is  com- 
pleted.    He  substitutes  when  advisable  the  Trendelenburg  position  for  the 
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use  of  the  various  tampon  eaBniilaa,  thus  removing  from  the  list  an  agent  of 
hindrance  and  of  speciai  danger.  AnaBSthetics  are  administered  thrangh  the 
mouth  until  the  air  passage  ia  opened,  when  a  krge  tracheutomy  tube  is 
introduced,  through  which  anaesthesia  ia  continued.  The  pntienfs  head  ia 
kept  low  for  a  day  following  t]ie  operation  by  raising  the  foot  of  the  bed. 
On  the  second  day  the  horizontal,  on  the  tliird  day  tlie  sitting  posture,  and 
on  the  fourth  out-of-bed,  respectively,  is  advised.  Nutritive  enemata  are 
given  for  two  days,  followed  by  a  teaapoonful  of  liquid  food  every  half 
hour  by  the  mouth,  washed  down  by  a  tablespoouful  of  sterile  water.  At  the 
end  of  a  week  the  amount  is  much  increased,  solid  food  being  taken  jifter 
the  tenth  day.  In  the  reported  case  the  patient  could  swallow  from  the  first 
without  instruineutal  aid.  Also  in  this  case  the  gauze  drain  w^as  removed  on 
the  following  day,  half  of  the  stitches  on  the  fourtli,  and  the  remainder  on 
the  sixth  day  after  the  operation.  In  the  case  in  question  the  total  extirpa- 
tion followed  about  four  and  a  half  months  after  a  thyrotomy  performed  for 
cure  of  an  intralaryngeal  malignant  growth.  The  patient  was  placed  in  the 
Trendelenburg  position  and  a  median  incision  was  made  along  the  scar  of 
the  previous  operation.  The  thyroid  cartilage  was  split  in  halves,  the  bor- 
ders were  drawn  apart  to  determine  the  extent  of  the  disease,  and  thereby 
also  that  of  the  proposed  operation.  The  soft  parts  were  dissected  away  from 
the  sides  of  the  larynx,  the  median  incision  was  carried  down  nearly  to  the 
sternum,  the  irachea  exposed,  a  low  tracheotomy  done,  an  ordinary  large 
tracheotomy  tube  introduced,  the  inner  tube  then  removed,  and  the  chloro- 
form apparatus  connected  with  the  central  tube  by  means  of  the  metal  tube 
of  Halm's  cannula.  The  trachea  was  then  divided  across  below  the  thyroid 
cartilage,  the  lower  end  of  the  larynx  drawn  forward  and  upward  by  means 
of  a  hook  and  the  finger,  and  the  posterior  surface  of  the  organ  was  separated 
from  the  oesophagus  by  means  of  the  finger  and  Anise's  blunt  dissector  as  fur 
as  the  upper  border,  when  the  attachments  to  iliis  portion  were  divided  with 
scissors  and  the  larynx  was  removed-  The  epiglottis  was  also  removed. 
"The  upper  edge  of  the  anterior  wall  of  the  pharynx  was  then  carefully 
attached  to  the  tissues  just  below  the  hyoid  bone  by  interrupted  silk  sutures 
placed  very  close  together,"  thus  shutting  off  the  secretions  of  the  pharynx 
and  mouth  from  the  wound.  The  upper  end  of  tlie  tmchea  was  united  to 
the  skin  by  silk  sutures,  the  tuhe  removed,  and  the  tracheotomy  wound 
closed  by  suturing  the  rings  with  catgut,  and  the  remaining  tissues  of  the 
wound  by  silkworm-gut  sutures.  The  wound  above  the  exposed  end  of  the 
trachea  was  closed  by  silkworm-gut  sutures  and  a  small  gauze  drain  irjserted 
at  its  lower  portion.  Xarrow  strips  of  folded  gauze  were  laid  above  and 
below  the  exposed  end  of  the  tnicliea,  which  was  then  protected  by  placing 
over  it  a  sterilized  wooden  pill  box  without  bottom  or  top,  covered  with  two 
or  three  layers  of  gauze  properly  fastened  to  the  contiguous  dressing.  The 
pill  box  and  gauze  were  removed  from  time  to  time  for  the  purposes  of 
cleanliness.  The  wound  healed  at  once  throughout  and  the  patient  made  a 
prompt,  complete,  and  uneventfnl  recovery. 

The  Remarks.-^ A ftev  four  days  the  occasional  introduction  of  the  tube 
was  advisable  to  counteract  the  tendency  to  closure  of  the  open  end,  because 
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of  contractiou,  and  to  the  inturEing  of  the  jiitegiimentary  borders.  As 
already  indicated  at  the  beginning,  the  stitches  should  be  removed  as  promptly 
as  possible.  In  indicating  briefly  tlie  future  technique  in  a  similar  case. 
Keen  says:  '*  In  my  next  case,  after  dissecting  the  soft  parts  from  the  laryoj 
and  upper  trachea  back  to  the  cesophagus  on  both  sides,  1  shall  place  the" 
patient  in  the  Trendelenburg  position  and  deepen  the  narcosis  to  a  slight 
extent  1  shall  then  tlivide  the  trachea  transversely,  and  by  three  sutu? 
one  in  tbe  middle  line  and  one  on  each  side»  shall  quickly  attach  the  trache 
stump  to  the  skin.  Then  I  shall  introduce  the  ordinary  tracheotomy  tube 
into  the  open  end  of  the  trachea  instead  of  through  a  tracheotomy  wound* 
and  continue  the  autesthetic  through  the  tube.  The  later  steps  of  the  opera- 
tion will  be  the  same  as  above  described.  In  order  not  to  embarrass  the 
operator  the  flange  of  the  tracheotomy  tube  should  only  project  at  the  sides, 
as  the  usual  wide  upper  border  of  tlie  flange  would  interfere  with  access  to 
the  part^  at  the  beginning  of  the  removal  of  the  larynx." 

The  plan  of  action  expressed  and  practiced  by  Keen  reduces  tbe  danger 
from  infection  to  a  minimum  and  shortens  the  time  of  operation.  In  suitable 
cases,  and  in  the  hands  of  experienced  operators,  tlie  arrangement  of  the  detaiUJ 
will  without  doubt  greatly  improve  the  outcome  in  many  respects.  The 
amount  of  hsemorrhage  is  comparatively  small  in  any  event  if  care  be  exer- 
cised in  the  selection  of  cases  and  in  their  treatment 
The  utilization  of  the  artificial  larynx  is  prevented  in 
this  method  unless  a  secondary  operation  be  done. 


Fio.  877. — Trendel*Mi burg's  tam- 
pon, a,  h.  Tube  fur  inlljUiiig 
rubber  bitg  (o).    k.  Clamp, 


Pia,  878,— Tremieli^nburg*!*  tampon  in  poeilion, 
a,  lia^  for  uifiatiou  of  the  tampon,  h,  MctaJUc 
fuDDel  covered  wilh  Haiuiel  fur  mtrsttimiu 


Perier  recommends  the  perfonnanee  of  laryngectomy  without  pre- 
liminary traclientomy  throygh  an  i-shaped  incission  made  from  Ihi*  hyoid 
bone  to  below  ihe  cricoid  cartilage.  The  laruix  is  exposed  laterally,  two 
stout  threads  are  passed  through  the  trachea  at  the  gite  of  proposed  diri- 
eion.  the  trachea  18  ^Jevered*  and  a  special  tube  is  inserted  into  the  open 
end  through  whi(  h  ana'sthcsia  is  continued  while  the  operation  is  being 
com  ph*  ted. 

Tamponing  of  the  Trachea. — Tamponing  the  trachea  calls  for  more  than 
pasi^nig  iintKe  heeauuvc  of  the  acknowdedgod,  direct,  and  coni&etjucut  dangera 
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Fio.  879.— T/i«inon  after  Hahn  and 
>uchaeL 


which  the  act  inears,  ami  also  of  the  growing  lenJt'ncv  to  ignore  tampon 
cannola?  altogether  when  it  h  posf^ihle  to  su[)plemont  their  ntility  by  postural 
riiethotis.  Tamponing  the  traehea  is  done  to  pivvent  the  t^ntrance  of  blood 
to  the  traehea  in  unusual  operations^  on  the  larynx,  and  tlir  oral  and  pharyn- 
geal cavities.  The  methods  mo.st  often  em- 
ployed are  those  of  Trendelenburg  (Figs. 
877  and  878),  Hahn  (Fig.  H71>),  and 
(lerster  (Fig.  880).  The  fird  is  provided 
with  a  thin  rubber  hag  so  adjusted  to  the 
lulie  that  after  introduetion  into  tlie  tra- 
ehea it  ran  Ije  inflated  with  air  by  a  rnlibtT 
bulb.  If  it  is  to  remain  some  time  after 
the  operation,  water  or  glycerin  are  re- 
garded as  more  servieeable  tlian  air.  hi 
the  second,  medieated  sponge  is  substituted 
for  the  rubber  hag.  The  sponge  is  fash- 
ioned of  a  proper  shape  and  thiekness,  fastened  around  the  tube  with  thread, 
and  permitted  to  dry.  The  thread  is  then  removed,  leaving  t!ie  sponge 
firmly  fixed  in  place,  whieh  is  then  covered  with  ruhlier  tissue  tied  in  posi- 
tion. The  extremity  of  the  tampon  is  introduced  and  the  sponge  moistened 
with  a  solution  of  boric  acid  injected  into  it  through  an  opening  in  the 
tube  by  a  hypf>dermic  syringe.  The  sponge  swells  and  closes  the  trtichea, 
and  may  he  permitted  to  remain  in  place  for  some  time  provided  that  the 
discharges  of  the  wound  do  not  come  in  contact  with  it.  The  third  form 
is  caused  to  fit  the  traehea  by  inflation.  The  mechanism  of  its  adjust- 
ment for  us^e  is  commendable.  However,  the  olgections  to  the  use  of 
these  forms  of  apparatus  is  fast  leading  to  their  abandonment  when  pos- 
sible. The  rings  of  the  trachea  have  sustained  severe  injury  from  their 
irdroduetion  and  from  prest^ure  necrosis.  The  failure  to  properly  close 
thu  tracliea  and  tlie  liability  of  the  rubber  to  rupture  have  been  followed  by 

annoying  complications 
from  hiemorrhage.  A 
too  great  distention 
may  cause  tlie  rubber 
tissuL"  to  balloon  and 
obstruct  the  end  of  the 
tuiie.  Gersters  appa- 
ratus s(?eTns  to  afford 
the  most  satisfaction 
of  any.  Each  of  these 
cannula  is  provided  for 
the  adjustment  of  a 
stereotyped  (Fig,  878) 
or  extemporized  (Fig. 
831)  appliance  for  the  administration  of  the  amesthette.  The  introduction 
into  tlie  open  end  of  a  traclieal  stump  of  a  large  ordinary  tracheotomy  tube 

supplemented   by  gauze  packing  around  it  is  a  prompt  and  servieeable 
46 


Fio»  8H0, — fler>tt'r*s  trnt'lrcn  tampon  eaDnula 
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Fig,  881, — GassenbaueKs  artificinl 
larynx. 


method  of  practice.  The  introduction  above  the  tube,  in  low  trncheotomy. 
of  pieces  of  iodoform  gauze  to  arrest  discharges  coming  from  above  are 
regarded  as  beneficial  in  ciiphtheria  and  infeetioui^  dit^charges  from  other 
causes. 

The  Ariificial  Larynx  (Fig.  881), — Within  four  or  five  weeks  after 
operation,  or  when  the  parts  are  well  healed,  the  artificial  lar)Tix  may  be 

int^erted.  At  that  time  competent  author- 
ity should  be  consulted  in  order  to  secure 
the  most  serviceable  apparatus  in  all  re- 
s|jectB.  In  sojue  instances  the  artificial 
hirynx  give&  but  little  trouble  and  adds 
much  comfort  to  the  patient;  in  others  itftj 
ui^e  is  but  little  cultivated  and  often 
i|uiekly  discarded.  Gussenbauer'g  artificial 
larynx  consists  of  a  long  tracheal  tube  and 
an  upper  short  speaking  tube,  WoltfV  ap- 
paratus is  by  some  regnrdeci  more  efficient 
than  the  former.  A  T-shapcd  tiilie  is  pre- 
ferred liy  some  patients,  although  it  affords 
only  the  lisping  voice.  Methodical  exercise  will  often  enable  a  patient  lo 
speak  aloud  without  the  use  of  an  artificial  appliance. 

The  Precautions. — Exercise  forethought  and  care  to  save  the  mucooA'^ 
membrane  of  the  anterior  aspect  of  the  upper  end  of  the  pharynx,  the  pos- 
terior as|K^ct  of  the  larynx,  and  the  epiglottis  itself  (Bardenhauer),  with  the 
idea  of  so  uniting  together  these  various  structures  as  to  eliminate  from 
the  wound,  the  mouth,  the  ]>harynx,  and  the  opsophagus*  along  with  their 
malign  infective  influences.  If  now  the  divided  muscles*  (Rotter)  (depres- 
sors of  the  OS  hyoid)  be  united  over  the  mucous  fiaps  the  latter  will  be  cor- 
respondingly strengthened  in  all  respects.  The  utilization  of  skin  flaps 
over  the  muscular  tissue  (Rotter)  adds  greatly  to  the  strength  of  repair 
and  lessens  the  size  of  the  external  wound.  Ilarlhij  emphasizes  the  nt»ed 
of  determining  the  presence  of  infected  lymph  nodes  before  operation,  and 
the  hopelessness  of  operation  unless  all  disease  can  be  removed.  The  lymph 
nodes  can  be  ])racticijlly  divided  into  those  of  the  upper  and  the  lower  dis- 
tricts of  the  larynx.  Those  of  the  upper  are  located  upon  the  thvTo-hyoid 
membrane,  near  the  lesser  cornu  of  the  hyoid  bone,  beneath  the  posterior 
belly  of  the  digastric,  upon  the  posterior  border  of  the  thyro-hyoid  muscle 
i^nd  at  the  bifurcation  of  the  carotid  artery.  Those  of  the  lonrr  are  found 
over  the  crico-thyroid  mcn\bnnie  and  tlu»  isthmus  of  the  thyroid  gland,  over 
the  crico-thyroid  nruscles  and  the  posterior  surface  of  the  lateral  lobes  of 
the  thyroid  gland  and  Whind  the  lateral  1oIh?8  and  in  the  interval  Ix^tween 
the  trachea  and  lesophagus.  These  various  locations  should  Ik*  thoroughly 
examined  for  diseasefl  notles  during  operation. 

The  Comments. — Infective  processes  of  the  lungs  and  of  the  «*ervie4il 
tissues  are  not  infre<|uent  causes  of  death  in  this  operation.  With  the 
view  of  obviating  the  former,  local  instead  of  general  anaesthesia  (ether) 
is  no%v  employ<*d  when  practicable.     CfX^ain  for  ((x-al  effect  on  the  mticon 
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membrane  find  perhaps  by  infiltration  (page  40)  during  operation,  either 
alone  or  supplemented  with  eliloroform  or  mor])hine,  h  commendable  prac- 
tice. The  positions  of  Trendelenburg  and  of  Hose  by  gravitation  prevent 
ingnfflation  infection  and  render  unimportant  provisional  tracheotomy  and 
the  use  of  the  various  forms  of  tampon  cannuhie,  Olnck  apparently  secured 
his  gratifying  results  by  eliminating  the  possibility  of  pulmonary  infection 
by  dividing  the  trachea  above  and  then  raising  forward  and  fixing  the 
upper  end  in  the  cervical  wound  Ijefore  removing  the  larynx.  The  shutting 
of  the  wound  from  the  mouth  and  pharyrLX  is  another  advance  of  de<.ided 
l>enefit  (see  Precautions).  GVuik  as  well  shut  ot!  the  mouth  and  pharynx 
from  tlie  wound,  chiefiy  by  means  of  superimposed  skin  flaps  taken  from 
the  neck  and  arranged  after  the  manner  practiced  by  Szyuianowsky  for 
cure  of  urethral  fistula  (Fig>  lii84\  Free  loosening  of  the  trachea  from 
its  immediate  connections  permitted  Foederle  to  unite  the  end  to  hyoid 
bnne  with  sutures.  To  this  may  be  addtnl  the  union  of  the  mucous  mem- 
bnine  of  the  trachea  to  the  borders  of  the  mucous  membrane  of  the  pos- 
terior aspect  of  the  larynx.  In  this  connection  it  should  be  said  that  gan- 
grene of  the  tracliea  from  a  too  free  separation  of  its  connecting  tissue, 
along  with  undue  traction  and  infection,  and  the  giving  way  of  the  union 
l>etween  it  and  the  hyoid  hone  from  too  great  traction,  arc  complications 
not  unknown  and  nlways  to  Ije  apprehended  in  this  plan  of  treatment.  It 
is  apparent  at  once  that  the  extent  of  the  closure^  as  well  as  the  pririmry 
location,  will  exercise  great  influence  in  the  selection  of  the  source  of  the 
tissue  for  purposes  of  repair.  The  cricoid  cartlllage  should  be  saved  if 
po^ible. 

The  After-treatment. — The  unclosed  part  of  the  wound  is  packed  with 
gauze  and  the  patient  is  kept  in  bed  without  a  pillow  with  the  foot  of  the 
bed  raised,  thus  favoring  dependant  drainage.  Uectal  nourishment  is 
administered  every  sixth  and  saline  solution  every  third  hour.  On  the  third 
day  the  patient  is  encouraged  to  try  swallowing  small  amounts  of  water, 
which  a  little  later  he  will  do  successfully  provided  the  wound  be  properly 
shut  otT  from  the  oro-pharynx,  A  closure  of  the  wound  hy  gentle  external 
digital  pressure  during  the  effort  of  swallowing  (the  same  as  in  a?sopha- 
gotoiny)  (page  670)  may  efftH.'t  the  purpose.  In  case  of  failure  the  use  of 
a  catheter  passed  through  the  nostril  or  the  mouth  may  be  refjuired.  It 
will  not  cr»me  amiss  if  the  patient  be  taught  to  swallow  in  the  Trendelenburg 
postijre  before  operation,  for  apparent  reasons, 

The  lieKuUs. — The  mortality  of  60  per  cent  of  1881  was  reduced  to 
33  percent  in  1895,  as  based  on  309  eases,  of  which  10  per  cent  bad  remained 
cured  for  over  three  years  (Powers  and  T\Tiite).  In  1900,  Gliick  reported 
34r  total  operations  for  malignant  diseases  with  a  mortality  of  only  8.5 
per  cent.  Hartley  reports  that  the  death  rate  for  kr}Tigectomies  from 
188f>  to  IIXJO  diminished  from  44  per  cent  to  8.5  per  cent,  and  that  the 
remaining  eured  for  over  three  years  increased  from  13  per  cent  to  33  per 
cent  during  that  time.  Regarding  excision  of  the  soft  parts  of  the  larynx 
combined  with  thyreotomy.  Hartley  reports  that  the  permanent  cures  are 
44  per  cent,  with  a  death  rate  of  about  11  per  cent.    This  steady  incre^ise 
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is  doe  to  the  improvement  in  llie  technique  especially  relating  to  mea.^ 
directed  to  the  prevention  of  infectivf  pucuiiiouia  and  eellulitis  of  the  coo- 
tigiious  cervical  List^ue.  It  can  be  salely  said,  we  think,  tliat  earlier  recog- 
nition of  the  disease  and  prompter  diagnosis  attended  with  urgent  demand 
on  the  part  of  the  medical  attendant  that  the  aid  of  the  surgeon  be  invoked, 
will  add  much  indeed  to  the  present  outcoine. 

Estimates  show  a  positive  cure  (three  years  or  more)  of  10  per  cent,  a 
relative  cure  (less  than  three  years)  of  18  per  cent,  and  a  recurrence  of  •^0 
per  cent  (Schniiegelow). 

Operation  on  the  Thyroid  Body.— An  enhu\icej  tliyroid  l>ody  i^  removeil 
partially  or  completely,  not  uiJrsMjiienth.  and  otherwise  jrurgically  treated  to 
afford  relief  from  physical  suffering  and  the  mental  disquietude  which  the 
deformity  due  to  its  presence  causes,  Coniplete  removal  is  not  practiced 
now  except  for  nialiguant  diseast\  on  account  of  the  unlortunale  sequels  due 
to  its  removal  from  the  human  economy.  At  the  present  time  the  follow- 
ing operative  procedures  are  employed  in  llie  surgical  treatment  of  goitre: 
1,  Partial  excision  :  2.  enucleation — resection;  3,  enucleation;  4»  ligature  of 
the  arteries  and  exothyrojjexy.  Comi>lete  excision  is  practiced  in  malignant 
cases  only,  and  with  great  conservatism. 

The  Anatomical  Poittts. — The  relations  of  the  normal  thyroid  l>ody  to 
the  trachea,  a^sophagus,  rccurrcnl  hiryiigeal  nerves,  ami  to  tlie  carotid  sheath 
and  its  contents,  shouhi  be  given  careful  considi^ration  before  beginning  the 
operation.  The  shape,  size,  nature,  and  extent  of  the  growth  will  modify  in 
a  marked  degree  its  normal  relations  to  important  structures,  and  have 
miU'li  to  do  to  cstal>lish  or  ilisiirove  the  idea  of  operative  action.  The  inferior 
thyroid  arteries  are  larger  than  the  superior,  hut  the  anastomosis  between 
them  all  is  of  the  freest  kind.  The  right  superior  thyroid  artery  was  absent 
in  a  case  of  removal  by  the  author.  The  artcria  thyroidea  ima  supjdements 
often  the  deficiency  due  to  anomalies  of  the  regular  arterial  su]>ply  of  the 
body.  The  superior  and  inferior  thyroid  veins  are  of  large  size,  are  inti- 
mately associated  with  the  arteries  of  the  same  name,  and  empty  their  blood 
into  the  internal  jugular  and  innoiiiinate  veins  respectively.  The  superior 
thyroid  arteries  a|iproiich  tlic  anterior  and  upper  parts  of  the  organ  which 
they  mainly  supply.  The  inferior  lie  IkiIow  and  posteriorly  to  the  organ, 
and  supply  chiefly  the  corresponding  portion  of  this  body.  The  recurrent 
laryngeal  nerves  are  closely  and  ind**finitely  associated  with  the  inferior 
arteries,  and  for  this  reason  extra  care  is  needed  to  prevent  injury  of  thetn 
during  ligature  of  these  vessels.  The  sympathetic  nerves  and  the  middle 
cervical  ganglion  are  in  quite  intimate  relations  with  the  inferior  thyroid 
arteries,  and  great  care  should  be  exercised  to  avoid  injury  of  them.  Por- 
tions of  glandular  tissue  of  small  size  and  separated  from  the  main  strtictun^ 
are  found  from  the  arch  of  the  aorta  to  the  hyoid  hone.  These  acc^essory 
bodies  are  of  much  importance,  as  they  may  become  the  seat  of  carcinoma- 
tous growths.  The  location  of  the  third  lol>e  and  its  relation  to  the  isthmui* 
and  to  contiguous  structures  should  be  noted.  It  is  sometimes  the  scat  of 
disease,  and  it  is  imporlant  to  know  that  when  healthy  it  often  remaina 
behind  in  complete  extirpation  of  the  nuijor  lolves.     The  thyroid  body  is 
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covered  in  front  hy  the  ^temo-hyojcL  the  sternothyroid,  the  onio-hyoitl,  antl 
the  anterior  bortler  of  the  sterno-niastoid  iiniscles.  It  lit^s  Iketween  two  lay- 
ers of  fascia  which  unite  above  and  are  attactied  to  the  cricoid  cartilage.  A 
diBttnction  should  he  made  between  the  fa&cial  covering  and  the  proper  cap- 
sule of  the  thyroid  hody^otherwisie  great  cou fusion  will  attend  the  isoln tinu of 
the  Inland  from  it^  contiguous  tibsues.  The  atropliy  of  the  tissues  overh  in<][ 
tht-  enlargement  may  be  mit^taken  for  the  capsule  of  the  thyroid  body  itself. 

The  Freparalion  of  the  Patient, — The  strict  local  a&eptic  meagures  arc 
practiced.  The  bowels  should  he  unloaded  fretjiy  the  day  before  the  opera- 
tion to  obviate  tlie  need  of  defecation  for  the  lirst  few  days  afterward, 
Kuiher  usually  employs  only  cocain  infiltration  anfesthesia  in  this  operatiou. 
Chlorofomi  antestbesia  (if  general  anaesthesia  be  empioyed)  is  preferable  in 
this  as  in  most  other  operations  at  this  situation.  The  patient  is  placed  on 
the  back,  with  the  shoubbiTs  raised,  and  the  neck  extenxbi^d  and  well  exposed* 

The  Operation  of  Partial  Excman  (Kocher), — Either  a  transverse  or 
angular  incision  may  be  employed.    Jf  the  tumor  be  small,  movable,  limited. 


Tin.  883, — The  o[>firatbn  of  eifisinn  of  ^oftTf^  of  the  right  side.  Kocher's  method,  a. 
Branch  of  commoniration  h^lweca  an ffrior  and  eiternal  jugular  vi^ins,  b,  Steruo- 
cleido-mastoiil  iniisele.  r.  Stern o-thyroid  muscle,  d.  Anterior  jugular  vein,  e, 
Stemo-hyoid  muscle* 


and  of  simple  stnicttire,  and  cosmetic  gain  he  important,  make  a  liberal 
transverse  incision  with  a  slightly  upward  convexity  alon^  the  line  of  cleav- 
age of  the  Bkin,  across  the  most  prominent  part  of  the  tumor,  through  the 
integument  and  platysma,  between  the  outer  borders  of  the  sterno-maetoid 
muscles  (Fig.  882),  catching  the  snperfieial  vesselB  and  dividing  them 
between  two  ligatures;  divide  the  fascia  aud  expose  the  spread-out  fil>er8  of 
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the  sternchlaryngeal  and  stcnjo-iiia.<tai(]  uuiiscles;  separate  the  former  mus- 
eles  in  the  median  line  and  divide  the  subjacent  fascia  upward  and  down- 
ward upon  thf  finger;  push  the  nnit^cles  toward  the  lar\iix  the  requisite 
diBtanee,  incising  the  needed  extent  when  recpiired;  divide  at  this  time  the 
external  capsule  of  the  tumor  so  as  to  permit  ready  separation  of  the  goitre 
with  a  hhmt  instrument. 


:i, 


Fig.  883.— Tbe  disiloeatiou  of  the  goitre. 

The  DUlocaiion  of  the  Goiire. — Draw  aside  the  muscles  with  retractor*; 
introduce  the  finger  underneath  the  incised  eapsult^  and  the  nm.scles  and 
carry  it  around  the  tuu^or.  Iiookii^g  forward  the  handt^  ^tretuhing  between 
the  adjacent  tissues  and  the  tninor;  ligature  and  divide  the  veinu  asso* 

ciated  with  the  ban<ls,  which 
former  are  often  quite  large,nl?o 
divide  the  bamls  at  tbe  isaine 
time;  drag  forward  the  goitre 
with  the  fingers  (Fig.  883), 
thus  affording  relief  from  any 
dyjipncea;  ligature*  the  main 
vessels  in  regular  order,  hegin- 
ning  with  the  superior  thyroid. 
Separate  with  a  blunt  director 
the  capsuk^  internally  and  ex- 
terually  fnun  the  upper  curnu, 
forming  a  pedicle  of  the  suptv 
rior    thvroid    artery   and    vein 


Flo,  884*— The  Ugjiturinjf  of  luperior  tby roid 


{Fig.     884),    which     carefuUj* 
divide  between  two  ligaturc^s^ 
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Pig.  885.— The  ligittirrni^  of  the  inferior  thyroid  vessels, 
its  rnL'dian  **•  The  enmmon  i-arotitl  wrtery.     b.  The  steriio- mastoid  must:!*', 
c.  The  recurrent  larvngeal   veins,     d.  The   inferior  thy- 
roid vein. 


The  Inferior  Thifroid, — Pu.ll  forcibly  the  tuirior  to  Hie  opposite  side, 
retracting  tlic  nnit^cles  away  from  the  growth  at  tho  same  time,  therel>y  ex- 
posing the  artery  to  touch  as  it  emerges  obliquely  (Fig.  885)  or  transversely 
from  behind  the  caro- 
tid, passing  inward 
and  entering  the  thy- 
roid at  the  point  of 
its  attachment  to  the 
trachea;  ligature  the 
ves-sels  with  care, 
avoiding  the  recur- 
rent laryngeal  nerve 
ascending  behind  it; 
divide  the  vcssr^Is^  be- 
tween the  two  liga- 
tures and  examine 
the  lower  pole  of  the 
tumor  at 

surface    for    tlie    ar- 
teria    thyroidea    ima 

and  the  attending  veins.  Push  hack  the  outer  capsule  of  the  goitre  (Fig. 
88*i) ;  loiiite  und  isolate  with  the  fingers  at  the  anterior  an<l  inner  aspects 
of  the  lobe  the  vessels  just  named  and  divide  them  between  two  ligatures. 
Lorate,  isohte.  and  divide  fhr  hfhmm,  and  fhf'  procfssm  pyrnmidalifi  when 
present.     Free  the  latter,  ligature  ami  divide  iti^  vessels  as  in  the  preceding 

technie ;  isolate  the  former  by  first  separat- 
ing and  dividing  the  communicating  veins 
at  the  upper  and  lower  borders  of  the 
isthmus*  fin  front  when  present)  between 
two  ligatures;  separate  the  isthmus  from 
the  trachea,  apply  special  forceps  to  it 
firmly,  leaving  uncrushed  only  the  inc!u(ied 
vessels  and  the  eonneeiive  tissue,  which  are 
then  firmly  and  securely  ligatured.  Raise 
upward  the  goitre,  exposing  its  attachment 
to  the  traehea  and  cricoid  cartilage;  cateh 
and  tie  all  bleeding  points  and  those  that 
attend  the  severing,  and  leaving  behimi  (if 
healthy)  of  the  portion  of  gland  (attached, 
as  above  stated)  for  the  protection  of  tlie 
recurreni  laryngeal  nerve. 
The  wound  is  then  washed  out  w*ith  a  warm  sterilized  salt  solution, 
surrounding-  parts  and  the  hands  purified,  ligature  sutures  tied  after 
putting  on  ciean  sterilized  cotton  gloves.  Divided  muscles  are  prop- 
erly sutured,  wound  closed  with  continuous  section,  and  a  small  drain- 
age tuhe  inserted  and  usually  permitted  to  remain  for  twenty-four  hours 
(Kochcr). 


Fit*.  J5H6.— The   ligaturing  of  the 
arteria  tbyroidea  ima  vessels. 
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The  Remarks* — The  divided  veins  should  he  retracted  with  the  su{>er' 
ficial  tissiies  to  avoid  dividing  them  a  second  time. 

The  Atigular  I ncm on,— Koi:hL'v  u^^s  much  less  than  formerly  the  angu- 
lar incision,  reserving  it  for  goitres  that  extend  far  upward  and  are  immov- 


Pio.  887.— The  operation  of  excision  of  goitre  of  left  side  by  anprulftr  incLsiotu  Kooher's 
metlnxl.  IT.  Anterior  jupilar  vrin.  h.  Sterno-hyoi<!  musole.  c.  CoinniunicHting 
braricli  between  anterior  and  external  jiigyJar  v**ins,    d.  Inferior  thyroid  veins. 


ahle,  as  is  frcffneutly  the  case  "  in  very  large  diffused  colloid  tumors  an<l 
iu  inflamed  and  malignant  goitres."  CommenC'C  the  angular  incision  at 
the  level  of  the  thyroid  cartilage  over  the  prominence  of  the  eterno-mas- 
toid  muscle,  and  extend  it  transverBely  in.  the  direction  of  tlie  skin  crease 
to  the  median  line  nf  the  neek,  thence  vertically  downward  even  to  the 
suprasternal  notch,  if  the  size  of  the  turaor  demands  (Fig.  887),  cutting 
through  the  skin,  fascia,  and  platysma,  dividing  the  vessels  between  t^o 
ligatures  as  they  appear,  expot^e  the  fibers  of  the  sterno-masitoid  at  the 
outer  part  of  the  incision  ;  free  the  border  nf  tlie  muscle  and  draw  it  aside 
with  hooks;  incise  and  draw  npw^ird  the  fascia  that  covers  the  sterno-hyoid 
and  sterno- thyroid  muscles  at  the  middle  portion  of  the  horizontal  incision ; 
divide  in  tne  median  line  the  fascia  that  connects  the  sterno*! aryngeal  mus-, 
cles  of  the  respective  sides,  ligaturing  the  vein  that  lies  Iransvcrsi^ly  abovid' 
the  suprasternal  notch:  free  the  inner  edges  of  these  muscles,  introduce 
the  finger  under  and  partially  divide  tht-m  at  the  upper  ends;  ligature 
divided  veesels  and  draw  aside  with  hooks  the  borders  of  these  muscles,  thus 
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exposing  the  outer  capsule  of  the  goitre.  Tht^  remaining  steps  of  the  opera- 
tion are  the  mme  as  those  of  the  trangver^ie  inei!?ionj  to  which  the  rearler  is 
referred. 

The  Preemdions. — The  patient'^;  neek  phouhl  be  flexed  from  time  to 
time,  in  order  that  small  veins  emptied  hy  i^xtension  may  fill  again  and 
eseajie  untimely  division.  If  the  proper  ca])snle  of  tlie  growth  be  not 
entered  at  first,  the  aimless  eiforts  to  isolate  it  will  cause  great  emharrasa- 
ment  and  lead  to  harmful  delay.  The  appUeation  of  the  ligature  to  the 
thyroid  vessels  at  a  distance  from  the  growth,  or  the  nee  of  temporary  lit^a- 
tures,  should  be  practiced  when  proper  isolation  of  the  recurrent  laryngeal 
nerve  is  not  ag&ured.  During  the  separation  of  the  goitre  from  the  trachea 
the  recurrent  laryngeal  nerve  may  be  injured  **  in  spite  of  every  care/*  espe- 
cially where  it  jmeses  beiicatb  the  lower  border  of  the  lar\Tix.  To  prevent 
this  accident  Kochcr  advises  that  a  posterior  portion  of  the  capsule  of  tlie 
growth  be  cut  away  and  left  behind  at  that  situation.    In  instances  of  encap- 
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Fig,  888. — The  nperatioTi  of  excision  of  goitre  of  right  suh  through  transverse  incision 

k  ( Fig,  88fi),  Koc he r's  method,  o.  Superior  thyroid  arfery  and  veiiu  k  Posterior  bor- 
der of  thyroid  eartilagi*.  r.  Stf  rno-hymd  and  storrio-thynr>id  muscles,  d.  Sterno- 
eleido-raa^toid  iniLstde.  f.  Inferior  thyrr^id  artery.  /.  Right  eonimon  carotid  artery. 
ff.  Eight  recurrent  laryntreal  nerve.  h\  (Esophagrii!^.  *■  Trachea,  j.  Inferior  thyroid 
vein.    k.  Right  half  of  goitre  turned  out  toward  the  left  side. 

I      eulated  thyroid  nodulee,  not  separable  posteriorly  from  the  internal  thyroid 
jj     capf^ule,  the  capsule  must  be  cut  through,  bnt  not  Btifficiently  near  to  the 
trachea  to  beget  a  dangerous  removal.     The  poi^gible  adhesion  of   large 
growths  to  the  jugular  vein  should  not  Ije  overlooked.    Undue  compression 
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upon  or  a  kinkijig  of  the  pressure-softened  trachea  by  rough  handling  may 
cause  alarming  and  perliaps  fatal  dyspinTa.  Since  the  hiPmorrhage  ami 
the  peculiar  fovor  that  often  follow  operation  are  increased  in  direct  propor- 
tion to  the  amount  of  laceration  of  the  thyroid  hody  attending  the  removal. 
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Pio.  880. — Tbe  operation  of  excision  of  ieft^ided  iroitre,  nugular  incision,  Kocti 
method,    a.  Superior  thvmid  vein,     &.  Superior  thyrnjtl  vessels,     c,  Stemo-mastoid 
rauscle.     rf.  Sterno-hyoid  muscle,     e.  Inferior  thyf*>i«l  arlerr.    /.  Inferior  thyroiil 
vessels,    g.  Goitre  dislwated  to  the  righl  over  trachea.    The  inferior  and  superi<>r| 
thyroid  arteries  and  veini?  are  liju^atured. 


needlese  injury  of  the  structure  should  be  carefully  avoided.  Alarming 
B}inptoms  or  sudden  death  may  attend  rough  handling  or  gKjueezing  of  a 
goitre.    Vertical  incision  for  removal  of  goitre  shnuld  rarely  he  made. 

Thr.  Commftits. — A  pair  of  blunt-pointed  scissors  cun*ed  on  the  flat 
are  etheient  instruments  for  enucleation  purposes,  A  lironrbocelc  may  not 
only  surround  tht-  trachea,  hut  so  insinuate  itself  wiih  other  imimrtant 
strtictureB  as  to  make  the  removal  impossible,  or  the  attempt  unjustifiable. 
Kocher  advises  tbe  employment  of  Iwal  ana^?thei&ia  in  all  cases  attended 
with  marked  dys[mo?a.  General  anaesthesia  catises  engorgement  of  the  ve^ 
eels,  increa«»8  tbe  huemorrhage,  and  ineites  secondary  bleeding  by  eotisc* 
qaent  vomiting.  Kocher  advises  the  use  of  a  one-per-cent  solution  of  rocaiM 
in  all  suitable  eases,  and  regards  the  dangers  as  being  greatly  lesstmed  liy 
local  anaesthesia.  But  little  pain  is  caused,  and  the  consciousness  of  the 
patient  will  permit  of  his  eo-o|KTation,  and  of  the  recognition  of  involve- 
ment of  the  recurrent  laryngeal  nerve  by  noting  the  character  of  tlie  voice. 
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Blind  and  hurriod  clamping  of  bleeding  points  should  not  be  practiced  in 
t\m  nperatiini. 

The  Removal  of  Intra-Thoracic  Groitre.— This  form  of  goiti^e  may  be 
entirel}^  overlooked.  For  apparent  reasons  a  goitre  at  this  situation  h  replete 
with  disastroui?  probahilitie^.  Therefore  they  t^houM  receive  early  opera- 
tive attentioih  Their  removal  is?  especially  difficult,  and  established  plans 
of  procedure  can  hardly  be  formulated.  T/ts  incision  should  be  made  low 
down,  the  angular  l>eing  usually  the  better  one. 

Tlie  upper  pole  of  the  growth  should  be  thoroughly  freed,  the  vessels 
being  secured  by  two  ligatures  each  and  diviile*!.  and  the  isthmus  severed  if 
practicable^  The  vessels  related  to  the  surface  of  the  growth  should  be 
ligatured  and  divided,  and  the  sternal  head  of  the  sterno-mastoid,  and  the 
sternO' laryngeal  muscles  of  the  atfiK'ted  side  should  be  cut  across.  When 
the  tumor  is  mised  upward  all  ves^cls  as  they  appear  that  are  connected 
with  it  should  be  at  once  tied  and  cut  to  prevent  dangerous  haemorrhage. 
tn  the  instances  of  enormous  goitre  that  cannot  be  delivered  through  the 
stcnio-ccrvical  aperture  without  incision  or  tapping — ^as  in  the  cystic  foriu, 
and  opening  and  breaking  up  as  in  the  t-olloid  variety — additional  dangers 
are  encountered,  principally  at  first  from  severe  bsemorrhage.  It  is  appar- 
ent in  such  cases  that  delivery  must  be  rapid  and  the  bleeding  promptly 
arrested  to  avuid  the  loss  of  a  patient,  Tlic  itiferior  thyroid  vessels  should 
be  controlled  as  soon  as  exposed  by  advancing  delivery.  If  rupture  happen, 
prompt  control  by  digital  pressure  is  the  best,  until  the  vessel  can  be 
clamped.  Careful  after-thought  to  obviate  sepsis  should  be  given*  Strong- 
pronged  forwps  and  suitably  shaped  sjjoons  for  the 
purp(*ses  of  blunt  dissection  and  lifting  are  requisite. 

Enucleation— Resection  (Kocher).  —  Enueh^ation- 
resection  is  advi^Lul  by  Kocbcr  as  being  superior  to  enu- 
cleation,  because  of  the  severe  haemorrhage  that  often 
attends  enucleation,  and  the  resulting  need  of  pack- 
ing the  wound ;  also  the  consequent  danger  of  sep- 
sis, the  delay  in  healing  that  follows  packing,  and  the 
less  certainty  of  permanent  cure  in  cases  of  multiple 
growth  and  those  of  questionable  nature,  than  when 
excision  is  practiced.  Wolfler  concur*  in  these  reas<>ns. 
Expose  the  goitre  through  the  transverse  or  angu- 
lar incision,  as  seems  best;  dislodge  the  growth  as 
before  described  (page  112),  omitting  ligature  of  the 
vessels;  ligature  and  divide  the  isthmus  as  in  the 
preceding  instance  (page  T13)  ;  expose  the  inner  l»or- 
der  of  the  nodule  to  be  enucleated  through  the  cut 
following  division  of  the  isthmus;  separate  the  nod- 
ule from  the  surrounding  gland  tissue  with  a  blunt 
dissector,  so  as  to  allow  the  introduction  of  the  pressure 
forceps,  an<l  their  use  in  an  ujjward  and  downward 
direction,  followed  by  the  application  of  a  ligature  to  the  compressed  tissue 
by  means  of  an  aneurisu)  needle;  divide  the  overlying  gland  tissue  along 
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the  line  indicated  by  the  needles  (Fig.  891)  between  two  ligatures;  separate 
the  nodule  at  the  uppiT  and  lower  \mTU  from  tire  inner  capftuje  mth  the 
finger;  free  a  fair  extent  of  the  pcstiTior  surface  in  the  tijinie  manner ;  divide 
the  posterior  part  of  the  inner  capsule  vertically  at  the  posterior  surface 
with  scissorg,  so  that  the  cut  opens  into  the  line  of  nation  made  ju^t  before 
at  the  anterior  surface  (Fig.  H91,  k)  ;  remove  the  nodule  and  the  part  of 
the  gland  lying  in  front  of  it,  and  close  the  wound. 

The  Comments, — Less  bleeding  follows  this  plan  than  in  enucleation 
and  resection,  and  the  piece  of  gland  tissue  remaining  posteriorly  main- 
tains the  needed  function.    The  reeurrent  nerve  is  not  exposed  to  injury. 

The  Precmdwns. — In  cutting  away  the  thyroid  structure,  do  not 
approach  sufficiently  near  to  the  trachea  to  invite  danger  to  it  or  to  the 
laryngeal  nerve. 

Enucleation  ( Soein). — E:itpose  the  surface  of  the  goitre  through  a  median 
incision,  or  one  made  over  the  anterior  border  of  the  sterno-mastoid,  accord- 
ing to  the  prominence  of  the  growth  (Socin).  Separate  the  sterno-laryn- 
geal  muscles  and  draw  their  borders  apart;  draw  aside  the  omo-hyoid  if 
practicable,  if  not,  divide  it ;  expose  the  surface  of  the  tumor  by  division 
of  the  overlying  tissue  at  tbe  situation  of  tbe  nodule.  It  is  rc»cognized  by 
its  bluish  white  covering,  and  enucleated  through  the  incision  made  down 
upon  it,  deeply  or  superticialiy,  as  the  case  may  be,  arresting  haemorrhage  as 
it  occurs. 

Kovhers  Incision, — Expose  the  capsule  as  noted  on  ])age  711  el  seq.; 
incise  the  gland  tissue  at  prominent  points  until  the  nodules  appear,  arrest- 
ing bleeding  with  forcipressure;  shell  out  tbe  nodule  with  a  suitable  iustru- 
ment  by  blunt  dissection,  reilueing  tbe  size  by  incision  if  advisable;  arrest 
bleeding  with  forceps,  the  need  being  greater  the  deeper  tbe  blunt  dissection. 
If  enucleation  be  not  feasible,  supplement  by  ejfcision  or  enucleation- 
resection. 

The  Comments, — Enucleation  is  suited  to  instances  of  crippling  of  the 
gland  by  previous  operations  on  the  opposite  side,  when  a  limited  number 
(two  or  thrt^)  of  isolatetl  nodules  are  present  in  otherwise  healthy  gland 
structure,  when  a  single  nodule  causing  extensive  ]>ressur(>atrophy  of  the 
gland  substance  is  present,  and  the  latter  is  noted  only  at  the  posterior 
aspect  of  the  tumor,  and  when  as  the  result  of  inHammation  or  ha^nior- 
rhage  the  goitre  is  adherent  to  the  external  capsule  (Kocber). 

The  Comments, — The  ret^urrent  laryngeal  nerve  is  not  exposed  to  dan* 
ger  in  this  operation ;  tbe  healthy  structure  of  the  organ  is  preserved,  and 
deformity  is  prevented.    Attempted  cure  by^ injection  complicates  enuclea- 
tion*    In  some  instances  luTmorrhage  is  quite  profuse.    Tempornry  or  per- 
manent ligature  of  the  arteries  may  be  practiced.    However,  the  iudii-ationl 
is  commonly  well  met  by  elastic  constriction  around  the  neck  of  the  a!fwte«l 
part  of  the  gland  (Bose).    This  operation  is  adapted  to  the  cure  of  rysttj 
and  solid  tumors  of  established  size,  but  not  to  advancing  goitre,  aa  then' 
recurrence  is  quite  certain.     A  free  incision  may  not  lie  required  for  the 
removal  of  each  independent  cyst,  as  a  contiguous  cyst  may  be  removed 
through  the  thin-walled  compartment  of  another. 
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Enuclefltion  is  re^ardud  hv  many  opt^rators  wiiU  great  favor.  Nearly 
2,700  cases  are  reported  in  whieh  neither  liieniorrha^re,  ssepsis,  nor  cachexia 
caused  death,  npenitive  involvement  of  tlit*  recurrent  laryngeal  nerves  and 
of  other  important  contiguous  structurej;  are  legs  frequent  than  in  tlie  more 
extended  operations.  Shepard  strongly  favors  the  method  in  hoth  i^^lid  and 
cystic  tumors.  In  their  removal  he  adheres  closely  to  the  outer  limits  of 
each;  in  the  latter  he  taps  the  sac,  gra^^pa  it  with  forceps,  and  carefully 
removes  it.  In  each  fn&tance  haemorrhage  is  arrested  hy  ligatures  and  gauze 
packing,  the  wound  sutured  ahove  and  left  open  helow  for  removal  of  the 
gauze. 

Besactiom  of  Goitre  {Thijrouhrioiny)  (Kocher), — Cases  in  which  the 
nodules  are  small  and  prominent  and  apparently  isolated  and  bleeding  sur- 
faces can  he  controlled  after  division  are  suitable  for  this  measure.  Diffuse 
colloid  changes  difficult  to  raise  may  he  treated  hy  this  method.    However^  it 
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Fio.  SOl.^Th©  operation  of  eniicleatii^ii-reseclinii  of  a  hypcrtrofjhi*^d  nodule  from 
left  ll>^H^  Kofher*9  meihoti  a.  Aii«:le  of  thyroid  carl jli*^e.  h,  (Vrit'oid  cartilage. 
Piece  of  posterior  portion  of  cap.«itdp  of  i^oitre,  d.  Liiriitiired  Istlinuis.  e.  Ilea.  , 
portion  of  thyroid,  /.  Tmchea.  g.  Inft^rior  tliyroiil  Vf^in,  h.  IT ppt^r  horn  of  thyroid 
and  f^uperior  thyroid  ve^sel:^,  l  Cut  surface  of  isthiruis.  /.  Surface  of  nodule.  A% 
Line  of  division  of  capsule  of  pTitre  at  posterior  Kurfaoe,  (TIiLs  line  is  loimted  too  far 
forward,)  /.  Lower  horn  of  thyroiih  The  left  lobe  U  dtslo(;tiLcd  tliroujjh  tlie  inci* 
sion.  isthmus  ligatured,  cut  across,  and  the  cut  surfaces  drawn  apart  so  as  to  expose 
tiodule. 


may  he  hetter  to  praetiee  iini lateral  excision,  and  should  difficulty  of  healing 
Im?  apprehended  from  persi^^tence  of  the  morhid  trrowth  primary  ligation  of 
the  ve&sels  should  he  praetieed.  Rejection  of  the  growth  \%  sometimes  done 
for  relief  from  the  severe  pressure  symptoms  incident  to  colloid  degenera* 
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tion  of  both  lobes,  or  of  the  ma!ijpiaiit  complications,  as  well  as  for  their 
cure.  A  long  transverse  incinon  is  made  with  an  upward  extension  at  both 
ends,  ioilowed  by  a  free  transverse  division  of  the  muscles,  when  necessary, 
with  ligature  of  the  main  vessels  of  one  side  and  a  vessel  above  or  below 
on  the  other  side.  When  practicable  fonvard,  ?\icees>iive  luxation  of  the 
respective  halves  of  the  growth  is  done,  and  resection  practiced  under  elas- 
tic tension,  supplemented  with  ninnerouj?  artery  forceps.  Angiotribes  and] 
other  forms  of  tissue  crushers  can  be  well  employed  in  these  cases.  In  this 
way  only  can  partial  removal  of  both  lobes  be  practiced  without  extensive 
haemorrhage  when  cutting  through  the  Ibyroid  tissue.  The  overlying  struc- 
tures involvctl  in  tnalignant  growths  should  albo  be  dissected  away. 

The  Remarks.—Ai  the  beet,  resection  of  a  goitre  is  a  difficult  and  often 
a  dangerous  measure.  In  this  class  of  cases  difficulty  of  breathing  is  fre- 
quently present.  And  in  these,  as  in  others  similarly  afflicted,  ether  h 
contraindicated,  Slight  morpbin  narcosis  and  cocain  anjpsthesia  should  be 
employed  instead.  In  so-called  complete  extirpation  a  small  portion  of 
gland  is  left,  and  often  a  pyramidal  process  (third  lobe)  remains.  Ligature 
and  division  of  the  isthunis  has  lieen  advised  for  the  relief  of  pressure 
dyspnoea  in  inoperable  cases.  W differ  jjracticed  "  operative  dislocation  '* 
for  the  same  purpose,  the  goitre  being  raised  from  its  bed  without  cutting 
the  arteries,  and  transphmted  to  a  more  favorable  situation.  In  malignant  J 
disease  the  fatal  outcome  is  so  pronounced  as  to  almost  forbid  the  practice* 
Thirty-three  per  cent  die  from  the  operation,  and  60  per  cent  die  within 
six  and  H4  per  cent  within  eight  months  after  operation. 

Recurrent  Goitre. — Recurrent  goitre  liappens  in  about  18  per  cent  of 
the  cases,  the  majority  of  which  follow  enucleation.     Koeher  advises  the 
following  general  plan  of  operative  treatment :  Expose,  free,  and  isolate  the 
tumor  in  the  usual  manner.    If  the  upj:>er  pole  is  healthy,  crush  the  gland 
the  width  of  the  forceps  so  as  to  leave  the  healthy  part  still  supplied  with  itaJ 
vessels;  ligature,  divide,  and  remove  tiirougb  the  part  crushed  the  diseasetl' 
portion ;  repeat  the  act  with  the  remainder  of  the  gland.    //  the  upper  pole  he 
entireUj  diseased  and  dislocation  cannot  Ije  done  without  ligature,  then  firsti 
tie  the  superior  thyroid  vessels,  dislocate  the  tumors,  ligature  the  vessels  at 
the  lower  pole,  raise  the  tumor  with  the  trachea,  leaving  gland  tissues  at- 
tached if  practicable.    Control  deep  vessels  near  the  trachea,  incise  goitre  tis- 
sue vertically  near  the  isthmus,  thus  forming  a  posterior  capsule  from  which 
the  diseased  material  is  s*Taped.  By  crmtinued  dissectiuu  a  tiat  mass  of  goitre  y 
tissue  is  separated  posteriorly  suthcient  to  maintain  the  thyroid  functions, ' 

The  Bears  of  previous  operations  complicate  the  removal,   which  if 
patiently  conducted  with  the  idea  of  removing  the  dise^seil  and  leanngj 
behind  enough  well- nourished  normal  tissue  to  meet  the  functions  of  \\\t\ 
gland. 

The  TreatmeEt  by  Ligature  of  the  Thyroid  Arteries.— The  ligature  of  the 
superior  thyroid  is  not  difficuH  or  especially  dan;:eroiis  (page  197).  Liga- 
ture  of  the  inferior  thyroid  is  more  drilicult,  and  nieurM  -special  dangers  from 
the  involvement  of  imjmrtunt  structures  (page  IT?),  Kvvher  reaches  the 
vessel  through  an  incision  niad<*  along  the  innpr  border  of  the  steriio- mastoid, 
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and  ties  the  artery  in  front  of  the  scalenus  anticus.  Rydygier  made  a 
transverse  incision  three  inches  in  length,  one  inch  above  the  clavicle, 
so  that  more  than  half  the  length  lies  behind  the  sterno-mastoid  mus- 
cle, through  which  he  exposes  the  thyroid  axis,  and  secures  and  ligatures 
the  artery. 

The  Comments. — The  rapidly  developing  parenchymatous,  vascular 
goitres,  especially  in  the  young  and  those  unfitted  for  enucleation,  are  proper 
cases  for  treatment  by  ligature.  The  gradual  atrophy  following  simultane- 
ous ligature  of  both  of  the  arteries  does  not  appear  to  expose  the  patient  to 
the  common  sequels  of  complete  removal  of  the  thyroid  body.  The  vascular 
goitre  of  Graves's  disease  is  suited  to  this  procedure.  Trendelenburg  ties 
the  arteries  of  one  side,  a  month  later  those  of  the  other.  Wolfler  and  Porta 
have  practiced  the  same  with  favorable  results.  Kocher  advises  that  the 
artery  supplying  the  portion  of  the  thyroid  involved  should  be  tied  first,  and 
be  followed  by  ligature  in  order  of  the  vessels  supplying  succeeding  enlarge- 
ments, provided  that  a  beneficial  effect  be  noted.  The  different  plans  of 
action  advised,  and  the  uncertainty  of  the  outcome  from  the  ligature,  to- 
gether with  the  difficulty  attending  it  in  many  instances  when  compared 
with  the  established  technique  and  success  of  the  radical  methods,  leave  but 
a  limited  field  of  utility  in  this  disease  for  ligature. 

Exothyropezy  (Jaboulay). — Exothyropexy  consists  in  freeing  the  gland 
from  its  capsular  environment,  raising  and  fixing  it  superficially  in  the 
wound,  and  leaving  it  to  granulate  and  adhere  under  antiseptic  drei^sing. 
The  influence  of  exposure  to  air,  and  of  resulting  venous  sinus  throml)Osis, 
contribute  to  the  shrinkage.  Poncet,  Wolfler,  and  others  have  secured  in 
this  manner  a  limited  shrinkage  of  the  gland.  The  presence  of  thrombosis 
and  the  laceration  attendant  on  the  displacement  are  elements  of  danger 
from  systemic  infection.  In  cases  of  threatened  suffocation  high  or  low 
tracheotomy,  according  to  the  size  and  situation  of  the  goitre,  with  the  in- 
troduction of  a  tube  suited  to  the  peculiar  requirements  of  the  case  (Fig. 
867,  0  and  m),  is  a  wise  preliminary  step  and  often  a  proper  final  measure. 
It  seems  especially  fitted  for  the  relief  of  dyspnoea  of  parenchymatous  and 
other  inoperable  goitres.  Larger  experience  is  required  to  establish  the 
practicability  of  the  measure  in  all  respects. 

Excision  of  the  Sympathetio. — Jaboulay  and  Jonnesco  have  advised  and 
practiced  this  measure  for  the  relief  of  patients  with  exophthalmic  goitre 
(see  Vol.  II,  page  1518). 

The  injection  of  goitre  for  cure  is  now  practiced  much  less  than  formerly. 
Injection  should  not  be  employed  at  all  in  cases  for  which  operation  is 
contemplated,  on  account  of  the  periglandular  adhesions  that  it  causes, 
which  beget  special  difficulties  in  the  event  of  subsequent  operation.  The 
cystic  and  recent  follicular  varieties  are  those  to  which  the  treatment  is 
best  suited.  The  excellent  results  now  obtained  by  operation  limit  the 
use  of  injections  to  the  narrow  and  illogical  field  of  unsurgical  expediency. 
The  tincture  of  iodine  (five  to  ten  drops)  and  a  like  amount  of  car])olic- 
acid  solution  (five  per  cent)  are  regarded  as  the  best  medicinal  agents 
for  the  purpose.     Strict  aseptic  precautions  throughout  should  be  taken. 
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The  needle  sliould  be  thrust  slowly  into  the  gland,  carefully  avoiding  the 
superfiejal  veins;  the  syringe  is  then  removed  to  see  if  hlood  will  escape 
through  the  needle,  thus  avoiding  the  introduction  of  the  fluid  into  a  vein. 
Eigtit  or  ten  droph  of  the  tluid  are  tljen  slowly  injected,  w^atching  carefully 
the  elfects  of  the  introduction*  But  one  injec^tion  -is  uiade  at  a  sitting, 
and  an  interval  of  three  or  four  days  should  have  elapsed  before  it  is  re- 
peated. DilTerenl  aspects  nf  the  tiirruir  are  subjected  to  treatment.  Stnft 
speaks  in  high  I*  rnis  of  the  carbolic-acid  treatment  established  by  Gunn. 
Schwartz  regards  iodine  as  the  most  efticacions  and  least  dangerous  for  ordi- 
nary cystic  goitre.  Hfymann  reports  10  deaths  from  injection,  one  of  which 
lia[Jpeui^  suddenly  id'ti-r  the  use  of  ioilioe,  which  bad  been  injected  twice 
per  week  for  four  montlis. 

The  Dangers  of  the  Operations.--Ha*niorrljage  is  a  constant  danger 
during,  and  it  may  happen  after,  the  operation.  If  care  he  exercisi^d  to 
divide  nothing  incautiously  and  to  ilivitle  the  vessels  between  two  liga- 
tures, but  little  annoyance  is  likely  to  happen  from  this  cau^  during 
operation,  unless  the  growth  l>e  a  soft  and  highly  vascular  one,  when  a 
>tartling  and  profuse  bleeding  will  !^e  pnivokcd  by  opening  the  capsule. 
The  didiculty  of  linding  and  securing  the  bleeding  points  in  such  cases  is 
often  trying,  and  may  seriously  test  the  composure  of  the  surgeon.  If  care- 
ful scrntiny  be  exercised  to  detect  bleeding  points  before  the  wound  is 
closed,  and  the  ligatures  have  been  securely  filaced  during  operation,  no  ' 
rational  fear  need  lie  felt  regarding  luemorrhnge  I  hereafter.  The  danger 
of  the  entrance  of  air  into  the  veins  is  especially  prominent  here  because 
of  their  great  number,  large  size,  and  intimate  relation  wnth  the  influence 
of  respiratory  aspiration.  Tliese  peculiarities  conlriluitc  to  danger  from 
the  use  of  injectinns,  and  to  the  presence  of  thrombi.  Gentle  manipula- 
tions of  the  tumor  are  essential  to  security  of  the  patient. 

Thi}  Revnrtent  Laryitijeal  Nerve, — If  this  nerve  l>e  cut,  bruised,  or  in- 
eluded  in  a  ligature  during  operation,  serious  laryngeal  manifestations  may 
occur  at  the  time  or  may  happen  afterward.  Undue  dragging  on  the  nenre, 
its  involvement  in  cicatricial  formation,  or  the  presence  of  neuritis  may 
cause  aphonia  after  operation.  Fortunately,  however,  these  manifestations 
are  not  always  permanent.  Large,  adherent,  illy-defined  tumors  are  dan- 
gerous for  this  reason,  as  are  those  surrounding  closely  the  tracht^  and 
(esophagus.  A  subsequent  operation  may  Ix*  necessary  to  relieve  theee  aymp- 
toms.  The  lymphatic  duet,  espeeially  the  right,  may  be*  bruised  or  torn 
during  the  removal  of  large  or  low  goitres.  The  distinctive  appearance  of 
the  lymph  will  suggest  the  nature  of  the  structure  involved. 

(V'//i//t7t>. — Cellulitis  of  a  septic  nature  may  follow  operation  even  for 
small  growths,  and  lead  to  the  formation  of  pus  in  the  nRHliastwmm.  A 
scniptdous  aseptic  teehni*jue  will  obviate  tliis  danger. 

Cachexia  ThtjrvopnvtL — tVichexia  ihvreopriva  manifests  its  presence  by 
a  species  of  tetany  and  myxiedema.  The  continued  and  frequent  oceurrenc?© 
of  these  seijuels  in  comjdf'te  extirpation  led  to  its  almniloiiment  except 
in  malignant  disease,  The  reujoval  of  a  greater  or  lesser  frai-lional  jmrt 
i»r  the  gland  may  be  followed  by  these  manifestations  in  a  minor  degnn.*. 
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However,  the  best  evidence  of  their  infrequeney  is  witnessed  by  the  fact 
that  in  1,600  eases  of  operation  by  Kocher's  method  but  4  suffered  from 
.this  sequel. 

The  dressing  of  the  wound  requires  no  especial  technique.  The  cavity  of 
the  wound  is  mopped  with  an  aseptic  solution  or  wiped  dry ;  loose  clots  are 
removed,  and  all  bleeding  points  are  arrested.  The  margins  of  the  wound 
are  carefully  united  with  silkworm-gut  sutures,  and  drainage  is  employed  at 
the  dependent  parts.  The  walls  of  the  wound  are  pressed  together  and 
dead  spaces  eliminated  by  catgut  sutures,  and  sponge  pressure  carefully 
adjusted  and  equalized  by  a  thick  covering  of  absorbent  cotton  held  in  place 
with  bandages.  If  the  bandages  are  applied  too  tightly  much  discomfort 
will  follow.  A  mild  pharyngitis,  attended  with  profuse  expectoration  of 
mucus,  often  occurs,  as  in  other  operations  on  the  neck,  at  the  sides,  and  at 
the  median  line. 

The  after-treatment  is  of  a  routine  character.  The  head  is  kept  flexed 
as  much  as  comfort  will  permit,  and  the  dressings  are  changed  to  conform 
with  needed  cleanliness.  The  drainage  is  removed  after  a  day  or  two.  The 
food  should  be  bland  and  nutrient,  and  fresh  air  freely  provided. 

The  Results, — The  40-per-cent  death  rate  of  forty-five  years  ago  was 
reduced  to  21  before  1871,  and  to  11  per  cent  before  1877.  In  1895 
Rocher  reported  1,000  cases  of  benign  goitre  operated  on  by  himself,  with 
an  operation  death  rate  of  1  per  cent.  To  this  list  can  now  be  added  700 
others,  of  which  Kocher  performed  550  and  his  assistants  the  remainder. 
The  last  600  of  this  series  includes  18  malignant  and  15  exophthalmic 
cases,  and  still  the  average  death  rate  is  but  1  per  cent.  Kocher  still  later 
reports  1,100  operations  with  three  deaths.  Kronlein  and  Suher  report 
200  and  144  cases  respectively  without  a  death.  A  2-per-cent  rate  of  mor- 
tality is  now  a  fair  estimate  of  the  results  of  experienced  hands  in  benign 
cases.  The  outlook  in  malignant  cases  is  gloomy.  Kocher's  operative 
death  rate  is  33.33  per  cent.  The  average  duration  of  life  is  about  six 
months  (Orcel)  ;  84  per  cent  die  in  six  and  60  per  cent  in  eight  weeks 
(Rotter).  In  exophthalmic  goitre  the  rate  of  mortality  from  operation 
is  well  shown  by  the  cases  collected  by  Starr.  In  190  cases  74  were 
cured,  45  improved,  3  unimproved,  and  23  died  from  the  operation. 
The  remaining  45  not  stated.  The  mortality  rate  varies  from  7  (Kinni- 
cutt)  to  12  or  15  per  cent,  depending  on  the  judgment  and  operative  skill 
of  the  surgeon. 

Wounds  of  the  Neck. — Incised,  stab,  and  gunshot  wounds  of  the  neck  are 
of  not  infrequent  occurrence.  Incised  wounds  happen  oftenest  because  ot 
suicidal  attempts.  The  location  and  extent  of  the  incision  modify  its  severity. 
If  at  the  front  and  above  the  hyoid  bone,  the  base  of  the  tongue  may  be  in- 
volved, if  through  the  thyro-hyoid  space,  the  epiglottis  and  pharynx  (Fig. 
870),  if  lower,  the  larynx  and  trachea  respectively  may  be  involved.  In  at- 
tempted suicide  the  wounds  at  the  median  line  are  often  shallow,  the  force  of 
the  attempt  being  outwardly  expended  on  the  lower  jaw.  Incision  through 
the  thyro-hyoid  space  occurs  most  frequently.  If  the  wound  be  superficial, 
but  little  harm  may  arise;  if  deep,  free  division  of  the  air  passage  and  per- 
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haps  of  important  vesaeU  on  either  side  is  followed  more  or  less  promptly  bj 
death  from  haemorrhage  or  asphy^cia,  unless  relieTed.  Deep  wounds,  iuvoh- 
ing  the  spaces  immediately  above  and  below  the  hyoid  bone,  incite  Buffoca- 
tion  from  the  closure  of  the  larynx  by  the  down-falliug  of  the  base  of  th<^ 
divided  tongue  and  of  the  divided  epiglottis  respectively,  Intiowing  blood 
is  an  important  element  of  immediate  and  remote  danger  in  all  instances  of 
air-passage  involvement,  caiiaiug  infection  in  the  first  and  septic  in^amma- 
tion  of  the  lungs  and  bronchi  in  the  latter  instance.  CEdema  of  the  glottis 
and  emphysema  of  the  connective  tissue  are  common  and  important  com- 
plications of  these  wounds,  the  former  happen iug  most  frequently  with  up] 
and  the  latter  with  lower  involvements  of  the  air  passages.  The  importaoi 
of  gunshot  and  st^ib  wounds  relates  to  the  direction  and  extent  of  injnry. 
The  important  vessels  and  nerves,  the  cesophagus,  the  trachea,  and  even  the 
pleunil  cavity  and  lung  its€4f,  may  be  involved  in  these  injuries. 

Fnicture  of  the  larynx  and  hyoid  bone  may  result  from  direct  blows  and 
from  manual  choking.  These  injuries  may  so  deform  and  cripple  the  parts 
as  to  threaten  suffocation  in  tiie  former,  and  cause  much  pain  and  annoy- 
ance in  the  latter  instance. 

The  Trenltnent, — The  treatment  is  regulated  by  the  nrgeucy  of  the  symp- 
toms. Severe  hferaorrhage  and  asphyxia  demand  instant  arrest  of  bleeding, 
the  removal  of  obstruction,  and  the  performance  of  traclieotomy,  if  then 
required.  When  time  will  permit,  thorough  asepsis  should  be  practiced. 
In  wounds  involving  the  air  passages  the  arrest  of  bleeding  is  of  double  sig- 
nificance, preventing  the  entrance  of  blood  into  the  respiratory  passages  as 
well  as  tlie  loss  to  ttie  patient  Temporary  tracheotomy  is  usually  required 
in  wounds  of  the  trachea,  the  larynx,  and  the  pharynx,  especially  the  latter 
two,  in  order  that  the  danger  incurred  by  the  sudden  advent  of  wdema  of 
the  glottis  may  be  forestalled.  Wounds  of  the  trachea  may  be  closed  with 
catgut  at  once  and  tracheotomy  omitted.  In  wounds  of  other  kinds  the  tube 
may  be  inserted  at  tlie  seat  of  injury  or  through  a  high  tracheotomy,  if  the 
location  of  the  wound  permits.  In  wounds  involving  the  pharynx*  trache- 
otomy is  often  udvisable  as  the  best  means  of  avoiding  the  septic  exiiosures 
arising  from  discharges  provoked  by  food  contact,  as  well  as  the  dangers  o^^^ 
oedema  of  the  glottis.  Tracheotomy  permits  of  careful  cleansing  and  clostil^^B 
of  the  original  wound  in  many  instances.  In  wounds  of  the  o&sojvhaga^^ 
infiltration  of  the  deep  tissues  of  the  neck  from  swallowing  food  and  fluid 
may  happen  before  the  existence  of  an  injury  is  suspected.  In  stab  and 
gunshot  wounds  of  the  trachea  extensive  and  dangerous  emphysema  may 
arise,  requiring  tracheotomy  and  free  incision  for  relief*  A  gunshot  wound 
of  the  neck,  passing  contiguous  to  but  not  involving  the  trachea,  and  enter* 
ing  the  lung,  may  cause  extensive  emphysema  and  otherwise  simulate  in 
all  important  respects  a  wound  of  the  trachea,  (Esophageal  wounds  should 
be  exposed  at  once,  cleansed,  and,  if  clean  cut,  sutured.  R*igged  wounds 
howsoever  inflicted,  should  be  treated  by  drainage  and  packing.  In  no 
instattce  is  it  wise  to  completely  close  a  wound  in  case  of  OBSophageal  inrolve- 
ment  (page  51>G),  because  the  uncertainty  of  union  of  the  tube  renders  pri* 
mary  closure  unsafe.     Wounds  of  the  tongue  and  epiglottis  are  sewed  care* 
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fully  at  once,  the  divided  borders  of  the  mucous  membrane  of  the  pharynx 
being  chisely  apposed  by  sewing  befor«  t\w  more  snperfii'ial  structures  are 
uuitud,     1ji  till  6uiiabl«  instances  wounds  of  the  neek  shoukl  be  carefully 

closed.  The  divided  borders  of 
^  -^  the  muscles  und  gaping  structures 
should  be  united  with  sutures  to 
secure  prompt  and  effective  union, 
t  h  u  s  e  I J  m  i  0  a  ti  ng  d  ead  spaces.  A  f - 
ter  suture  of  the  soft  parts  the  neck 
is  flexed,  and  sufficient  pressure  is 
applied  to  cause  still  further  the 
approximation  and  retention  essen- 
tial U)  the  prevention  of  dead 
spaces  and  to  good  union.  D ruin- 
age  should  be  employed  only  in 
the  instance  of  suspected  infectiorh 
Fixed  position  of  the  neck,  clean- 
lir^ess,  ali mentation  by  the  bowel 
fi»r  a  day  or  so  in  case  of  phuryn- 
:v<V.-:€^^lk.  i^eal  wound,   followed  by  feeding 

^  by  the  stomach  tube,  are  impor- 
gi  taut  measures  of  treatment.  If  the 
/*  head  be  lowered  for  the  first  two 
or  three  days,  an  iticrease  of  blou<i 
in  the  brain  and  the  flow  of  the 
discharges  away  from  the  wound 
will  be  favored.  The  tracheal, 
the  opsophageal,  and  laryngeal  se- 
quels should  be  treated  as  necessity 
demands. 

Abscess  and  Phlegmon  of  the 
Neck, — Abscess  and  phlegmon  of 
the  neck  located  in  the  sublingual 
(Lud wig's  angina),  submaxillary, 
and  parotid  reijions,  also  at  the  an- 
terior and  lateral  cervical  regions 

Fifi,  80*2,  — Arrangoiufut  of  thii  «lpep  cervioAl    from  glandular  involvement,  not 
fasoia,  miisoles,  vessel?,  nerves,  etc.»  as  shown 


infrequently  occur.  In  each  in- 
stance early  relief  should  be  sought 
by  free  incision. 

The  awaiting  the  presence  of 
fluctuation  wtiile  encouraging  its 
appearance  by  poultices,  etc,  is 
often  fraught  with  grave  dangers 
from  purulent  and  serous  infection,  in  filtration  of  the  deep  tissues  of  the 
neck,  and  cedema  glottidis,  especially  in  those  cases  located  below  the  infe- 
rior maxilla.      Extensive  sloughing  of  the  connective  tissue  of  the  neck, 


by  trans vt»rse  s4?(.^Lion  on  level  with  sixth  cer- 
viral  verteVn'rt.  a.  Ant<?rinr  jiijjular  vein,  h, 
Sterno-hytJitl  mnsr-le.  r.  (Jmo-hyoid  mui*<?ie. 
d  Kxler'nal  jutiiilnr  vein.  <^.  Inter niil  ju^u* 
lar  vein.  /.  t'ojnmnn  earottd  artery,  tj, 
PticMjmn^astric  nervt^  //.  A'ertebral  vV^h^K 
*.  Syra  pathetic  m*rve,  /.  Dewendcns  hjpi^- 
glossi  nerve,     k.  Rccnrrent  larynj^eal  nerve. 
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attended  with  tetid  gas,  have  been  seen  by  the  writer.  The  relief  of  the 
tension,  prevention  of  sloughing,  and  extensive  infiltration  of  morbid  prod- 
ucts, even  into  tht*  thorax,  rei|uires  early  and  decided  action.  Also  the 
liability  to  sudden  and  fatal  redenui  of  the  glottis  demands  the  exercise  of 
the  forethought  neces^sary  to  meet  and  relieve  the  coniplication  at  once  by 
bronchotomy  {p'dge  t^81). 

Retropbaryngeal  Abscess, — Retropharyngeal  abscess  is  not  an  infrequent 
affection,  especially  in  children.  Phlegmonous  inflammation  of  the  pharyn- 
geal tissues,  the  softening  of  diseased  lymphatic  glands,  and  caries  of  the 
bodies  of  cervical  vertt4>rEe,  are  frequent  causes  of  this  variety  of  abscess. 

The  Auaiomicai  I*oints. — The  relations  of  the  various  extensions  of  the 
deep  cervical  fascia  to  the  oesophagus,  pharynx,  and  the  other  deep  struc- 
tures of  the  neck  (Fig.  8f*2),  together  with  the  fact  that  the  lower  limit 
of  the  pharynx  corresponds  to  tlie  intervertebral  disk  of  the  fifth  and  sixth 
cerviciil  vertebrj^,  and  the  liability  of  the  extension  by  burrowing  of  post- 
pharyngeal suppuration  into  the  thorax,  are  individually  and  collectively 
important  items  (Gerster).  Retrophar\Tigeal  abscess  may  be  opened  inter- 
nally through  the  pharynx  and  externally  through  the  neck  at  two  situations. 

The  evacuation  througli  the  month  is  nM  advisable^  excc*pt  in  the  instance 
of  email  collections  of  pus  dependent  upon  transient  causes.  The  chronic 
discharge  of  pus  into  the  pharynx  is  objectionable  from  nearly  every  stand- 
point, and  especially  when  the  disease  is  thus  protracted  by  inetllcient  drain- 
age and  inadec|uate  cleanliness.  If  it  be  determined  to  evacuate  the  abscess 
tlirough  the  pharynx,  cleana^  the  part  thoroughly,  place  the  patient  on  the 
back  in  a  good  light,  cocainize  the  mucous  raemlirrane,  fasten  the  jaws  apart^ 
seize  the  tongue  and  draw  it  forward.  The  end  of  the  left  index  finger  is 
placed  against  the  prominent  fluctuating  point, 
and  the  patient  is  caused  to  inspire  deeply.  A 
sharp-pointed  bistoury,  its  blade  protected,  ex- 
cept at  the  pointj  with  adhesive  plaster,  is  then 
(Fig.  893)  carried  along  the  finger  into  the 
abscess,  and  an  opening  is  made  downward 
or  upward,  according  to  the  location  of  the 
point  of  greatest  prominence,  half  an  inch  or 
so  in  length  (Fig.  893).  As  the  fluid  escapes, 
the  finger  is  withdrawn,  and  the  patient  turned 
over  and  caused  to  expire  forcibly,  so  as  to 
clear  the  throat  of  the  discharge.  Sponging 
with  sterilized  water,  to  remove  the  pus  and 
promote  cleanliness,  is  practiced  from  time  to 
time  until  healing  takes  place.  In  every  instance  when  extended  suppura- 
tion is  anticipated,  the  evacuating  incision  should  be  made  from  without, 
behind,  or  in  front  of  the  stemo-mastoid  muscle. 

Chiene's  Method. — Chiene  made  an  incision  from  the  mastoid  proceea 
downward  along  tlie  posterior  border  of  the  sterno-mastoid  muscle  the 
proper  distance  through  the  integimu.»nt  and  fascia,  drew  the  posterior  bor- 
der of  the  muscde  forward  and  passed  in  front  of  the  scalenus  anticus. 


Fio,  808, — Opening  n  retro- 
pharyngeal abscefts. 
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(Fig.  892)  behind  the  deep  vessels  and  the  longns  colli  to  the  retropharyn- 
geal space,  by  means  of  blunt  dissection. 

This  plan  of  evacuation  is  a  comparatively  simple  one,  as  no  important 
structures  intervene.  The  course  is  direct,  the  drainage  quite  dependent, 
and  any  resulting  disfigurement  is  at  the  side  rather  than  in  the  front  of 
the  neck.    This  plan  is  to  be  commended. 

Buckbardt's  Method. — Buckhardi  made  an  incision  at  the  anterior  bor- 
der of  the  sterno-mastoid  muscle,  at  the  level  of  the  larynx,  through  the  skin 
and  platysma,  and  reached  the  vessels  of  the  thyroid  body,  which  he  pushed 
aside.  The  carotid  sheath  was  quickly  exposed  and  drawn  outward  along 
with  its  contents  by  means  of  a  hook.  The  prevertebral  fascia  covering 
the  longus  colli  (Fig.  892)  was  quickly  opened,  and  the  prevertebral  space 
promptly  gained  by  blunt  dissection  directed  transversely  inward  across  the 
muscle.  The  only  vessels  directly  in  the  course  of  this  dissection  were  a 
small  subcutaneous  vein,  which  was  tied  between  two  ligatures,  and  the 
thyroid  vessels,  which  were  pushed  aside.  The  route  by  the  latter  method 
is  somewhat  shorter,  and  the  field  of  disease  is  more  easily  exposed.  How- 
ever, the  drainage  is  less  free  and  the  disfigurement  more  prominent  than 
in  the  former. 

The  Remarks. — Tuberculous  products,  foreign  bodies,  and  diseased  bone 
should  be  removed  carefully,  suitable  drainage  introduced,  cleanliness 
secured,  and  repair  encouraged  by  the  recognized  antiseptic  means. 

I'ke  Results. — Little  or  no  danger  arises  from  the  operation  if  conducted 
antiseptically  and  with  care.  The  final  outcome  is  dependent  on  the  nature 
of  the  disease  causing  the  abscess. 

The  Removal  of  Diseased  Gervioal  Lymphatio  Glands.— The  devious  and 
unforeseen  relations  that  exist  between  diseased  cervical  glands  and  the 
important  superficial  and  deep  structures  of  the  neck,  invest  their  removal 
with  a  sense  of  responsibility  that  often  begets  a  strong  feeling  of  uncer- 
tainty as  to  the  wisdom  of  the  attempt  in  many  instances.  Apparently 
simple  cases  often  become,  as  the  operation  progresses,  difficult  and  com- 
plex, and  sometimes  even  dangerous  of  execution.  It  is  wise,  therefore,  that 
the  patient  or  the  friends  be  given  at  the  outset  a  quite  definite  idea  of  the 
uncertainties  that  too  often  are  a  serious  part  of  the  procedure.  At  all 
events,  they  ought  not  to  be  permitted  to  regard  the  operation  as  trivial. 
The  glands  may  be  more  or  less  firm  and  independently  encapsulated 
or  broken  down  and  adherent  to  each  other.  Caseous  and  inflammatory 
products  may  take  the  place  of  or  mingle  with  definite  gland  structure. 
The  superficial  and  deep  series  of  glands  niay  be  affected  independently 
of  each  other,  but  usually  they  are  diseased  conjointly,  although  in  an 
irregular  and  often  unexpected  manner.  An  easily  removable  diseased 
superficial  series  may  communicate  freely  with  a  deep  one  that  is  intri- 
cately associated  with  important  structures. 

The  Anatomical  Points. — Before  attempting  the  removal  in  pronounced 
cases,  the  course  and  relation  of  the  superficial  and  deep  nerves  and  vessels 
should  be  reviewed.  The  superficial  branches  of  the  cervical  plexus  are 
especially  exposed  to  division.     The  cervico  facial  branch  of  the  facial  nerve 
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and  its  terrainal  branches  may  be  injured,  causing  objectionable  paralysis  of 
the  lower  lip.  The  relation  of  the  spinal  accessory  to  the  upper  end  of  the 
stemo-mastoid  is  of  great  importance.  The  relation  of  the  8U}>erficial  and 
deep  ghinds  with  the  sterno-maetoid  muscle,  and  the  latter  with  the  deep 
glands  of  the  neck,  are  matters  of  great  significance.  Any  good  text-book 
on  anatomy  will  illustrate  forcibly  these  important  features.  The  presence 
and  location  of  the  lymphatic  ducts  should  not  escape  attention. 


C 


■«) 


V 


rr: 


Fju.  m\. —  r  I  juin  jit  rumen  ts  employed  in  re  mo  val  of  diseased  cervical  Ij-mphatie  glaruis. 

o.  Sc'itlfK?]3,  larce  and  small,  h.  Fore  i  press  lire,  curved  and  st  might,  c.  Forceps,  dis- 
?ee(iiig  arid  mouse-tooth,  d.  Scissors,  short  bhmt- pointed  straight,  and  curved  on 
the  flat.  e.  Probe,  f.  Blunt  dissectors.  ^.  Sharper  bhmt  dissector.  A,  Aneurism 
nee<lte,  {.  Groovetl  director.  /  SmaU  soinip.  A\  Needle-*?  and  catgut.  I.  Horsehiiir. 
m.  Single-  and  two-tined  t<»naeuhi.  *j.  Small  hooked  and  bIunt-[»ointe<J  retractors. 
Wipersi  ligatures,  drainage  agents,  large  retractors,  and  untple  gauze  and  ploster-of- 
Pftria  bandages  are  needed, 

Tht  incisiotis  for  the  removal  vary  in  accordance  with  the  sihiatioii  ami 
extent  of  the  ghinrhilar  involvement,  the  importance  of  the  contiguous  anat- 
omy, and  the  liability  to  operative  dis^figurenient.  The  transversiely  directed 
skin  fold  at  the  upper  part  of  the  neck  suggests  the  site  of  an  incision  to 
ohvirtte  deformity  in  the  removal  of  glands*  located  opposite  to  the  hyoid 
hone  and  anterior  to  the  sterno-mai?toid  muscle.  The  glands  in  the  lower 
part  of  the  postorinr  triangle  can  l>e  well  approacht*d  through  a  similar 
incision  at  that  situation.  At  other  situations  oblique  incisions  arranged 
to  conform  to  the  anterior  or  posterior  border  of  the  eterno-mastoid  are 
ndvisable.  The  S-shaped  incision  of  Hartley  (Fig.  895).  omployeil  ag  a 
whole  or  in  part,  as  circumstances  require,  is  a  commendidde  one.     In  all 
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instances  the  incision  should  be  made  sufficiently  free  to  afford  ample  room. 
Safety  of  execution  should  not  be  exchanged  for  cosmetic  result.  The 
patient  should  be  placed  upon  the  back,  with  the  shoulders  raised  and  the 
head  turned  to  the  opposite  side.  A  good  light,  plenty  of  time  and  assist- 
ance, and  aseptic  detail  should  be  at  the  command  of  the  operator.  Chlo- 
roform or  A.  C.  E.  mixture  should  be  given  to  avoid  congestion  of  the  ves- 
sels, unless  contraindicated. 

The  Operation  (Treves). — Make  a  free  incision  along  the  selected  line 
through  the  skin,  platysma,  and  fascia,  avoiding  the  division  of  the  super- 
ficial nerves,  if  possible;  expose  and  free  the  sterno-mastoid  muscle  and 
hold  it  aside  with  retractors  when  in  the  field  of  operation ;  divide  the  mus- 
cular fibers  to  a  limited  extent,  and  then  only  when  necessary ;  divide  the 
deep  fascia  and  expose  the  capsules  of  the  enlarged  glands ;  turn  out  the 
glands  with  the  handle  of  the  scalpel  or  a  similarly  shaped  implement,  if 
they  be  non-adherent;  if  adherent,  attack  the  aggregation  at  the  point  least 
firmly  fixed,  keeping  close  to  the  capsules  throughout  the  dissection,  and 
removing  adherent  portions  of  the  same ;  dissect  out,  rather  than  tear  out 
a  mass  of  tissue,  as  the  latter  procedure  ruptures  the  connective  vessels, 
the  nerves,  and  also  the  capsules,  smearing  the  tissues  with  the  disorganized 
gland  structure;  relax  and  examine  constricting  bands  of  tissue  before  divi- 
sion, as  they  may  contain  vessels,  nerves,  etc.,  and  when  in  doubt  regarding 
the  presence  of  the  former  divide  the  tissue  between  constricting  agents; 
isolate  torn  vessels,  and  tie  above  and  below  the  rent  with  catgut ;  search 
carefully  for  isolated  and  deejvseated  glands,  leaving  none  behind,  unless 
their  removal  as  a  whole  begets  unwarranted  danger,  and  in  such  as  these 
divide  the  capsule  and  dig  away  the  contents,  removing  the  capsule  after- 
ward, if  practicable;  flush  out  the  wound  with  an  antiseptic  solution,  remov- 
ing blood  clots  and  arresting  all  bleeding  points;  close  the  wound  with  deep 
and  superficial  sutures,  eradicating  all  dead  spaces;  introduce  drainage  in 
deep  wounds,  those  with  lacerated  borders,  and  in  any  in  which  diseased 
tissue  remains  behind;  apply  antiseptic  dressings  with  overlying  sponges 
for  compression,  bandaging  them  as  firmly  in  place  as  the  respiratory  and 
circulatory  functions  of  the  neck  of  the  patient  will  permit. 

The  Precautions. — Avoid  rupturing  the  diseased  glands,  as  consequent 
infection  of  contiguous  freshened  surfaces  may  follow.  In  such  instances 
careful  cleansing  should  be  practiced  at  once.  Incautious  attention  and 
indifference  to  anatomical  details  during  removal  of  these  glands  leads  to 
unnecessary  division  of  the  superficial  nerves,  especially  the  superficial  cer- 
vical. This  nerve  passes  across  the  neck  on  either  side,  nearly  opposite 
the  thyroid  cartilage.  The  spinal  accessory  is  exposed  in  operations  at  the 
upper  part  of  the  posterior  triangle,  but  can  be  readily  recognized,  when 
irritated,  by  the  causing  of  contractions  of  the  muscles  it  supplies.  The 
phrenic,  pneumogastric,  recurrent  laryngeal,  descendens  hypoglossi,  the  pri- 
mary cords  of  the  brachial  plexus,  and  the  cervical  sympathetic  nerves  are 
in  but  little  djinger  except  in  extensive  involvement  of  the  deep  series  of 
glands,  or  during  removal  of  deop-seated  growths  of  a  different  nature. 
Under  similar   circumstances,  the  apices  of   the   pleural   cavities — which 
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extend  above  the  fir^t  rib  at  either  gide  of  the  body  of  the  seventh  cervical 
vertebra,  and  higher  in  the  female  than  in  the  raale — may  be  invaded.  The 
right  and  left  Ijnipliatie  duete  are  also  endangered  by  dissection  at  thei?e 
Bituations.  The  entrance  of  air  into  the  veins  is  a  danger  to  be  apprehended 
here.  The  prevention  and  treatment  it*  cons?idered  already  on  page  122. 
'*Keep  close  to  the  capsule;  make  no  cut  in  the  dark;  \>e  chary  of  cutting 
tissues  which  are  only  ^en  when  put  fully  upon  the  stretch,"  are  wi^  admo- 
nitions of  Treves, 

The  elfectg  of  divwion  of  (he  recurrent  laryngeal,  sympathetic,  and  coin- 
mon  motor  nerves  of  the  neck  are  well  understood,  and  need  no  special 
mention.  The  elTect  of  division  of  one  or  both  phrenic  nenTS  is  compara- 
lively  feio  well  illue^trated  by  the  outcome  in  ca^e^  of  crtishing  attendant  on 
fracture  of  the  cervical  vertebrse  as  to  need  only  the  admonition  which  the 
latter  teach  to  imprej^s  the  importance  of  the  maintenance  of  their  structural 
integrity.  Regarding  the  pneumogastric  in  this  connection  one  can  do  no 
better  than  to  tjuote  the  conclusion  of  Park%  uttered  in  1SS»5,  after  an  able  j 
consideration  t>f  recorded  cases:  **  Nevertheless,  tlie  preponderance  of  testi- 
mony  is  in  favor  of  the  comparative  safety  of  attacking  this  nerve  when 
involved  in  disease,  and  when  too  much  other  disturbance  is  not  necessitated 
by  the  condition  which  has  caused  ibe  operation."  * 

//  injury  of  the  thoraric  duct  he  detected  in  time,  and  the  se^t  of  the 
wound  can  be  found,  repair  may  he  made  by  means  of  interrupted  sutures, 
implantation  (page  1043),  or  size  and  ligature,  as  reijuired.  Usually  a 
knowledge  of  the  injury  occurs  too  late  for  the  purpose,  and  even  when 
favorably  recognized,  detection  of  the  breach  in  the  duct  may  not  be  posi^ible. 
Under  the  circumstances  direct  pressure  with  gauze  compresse^j  is  the  suitable 
and  nsually  successful  treatment  in  both  instances.    Avoid  fatty  food. 

The  Uemarks, — The  natural  intimate  association  of  the  lymphatic  struc- 
tures with  the  veins  bespeaks  the  difficulty  of  the  removal  of  the  former 
when  diseased.  The  compi-essed  veins  become  changed  in  their  normal 
aspects^  and  therefore  are  often  divided  in  spite  of  the  greatest  caution. 
When  a  vein  can  not  be  separated  from  a  lymphatic  enlargement,  it  sliould 
be  sacrificed,  except,  perhaps,  in  the  instance  of  the  internal  jugular,  when 
the  gland  should  be  removed  piecemeal  if  need  be.  Excision  (page  215)  of 
a  portion  of  this  vein  between  two  ligatures  is  justifiable  when  it  is  torn  or 
traverses  a  malignant  growth.  Normal  veins  of  a  minor  size  often  resemble 
the  largest  ones  when  compressed  by  glandular  enlargementii  and  malignant 
growths.  The  stcrno-mastoid  muscle  should  not  I>e  divided,  if  possible  to 
avoid  it,  as  marked  deformity  may  follow  imp*'rfcct  union  of  the  divided  ends. 

Hartley's  Method. — Hartley  devised,  some  time  since,  the  following  io- 
genious  jdan  of  apjiroach  to  diseased  glands  of  the  neck.     The  operative 
convenience  and  the  curativ*.-  and  cosmetic  outcome  of  the  plan  are  such  aa 
to  coimnend  its  employment.     The  following  description   is  quoted   froini 
Stimson"s  valuable  work  on  operative  surgery,  and  has  the  athlitiona!  worth^ 
due  to  Hartley's  personal  revision. 
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Fio.  895. — Tlie  removal  of  diseased  cervical  lym- 
phatic glands,  Hartley^s  method,  a.  Point 
of  division  of  the  stemo  -  mastoid  muscle. 
b,  c,  d.  Line  of  incision. 


The  Operation. — The  incision  is  S-shaped  (Fig.  895),  and  involves 
only  the  skin,  subcutaneous  tissue,  and  fascia;  starting  below  the  chin  it 
passes  in  a  curve  downward  and  backward  to  the  hyoid  bone,  then  up 
behind  the  angle  of  the  jaw  to  near  the  lobule  of  the  ear,  whence  it  sweeps 
down  along  the  anterior  border 
of  the  trapezius,  forward  over 
the  sterno-mastoid,  and  down- 
ward and  backward  again  to 
terminate  above  the  middle 
of  the  clavicle  (b,  c,  d).  The 
flaps  thus  formed  are  dissected 
up,  exposing  nearly  the  whole 
length  of  the  sterno-mastoid, 
and  the  latter  is  cut  trans- 
versely near  its  center  and  the 
ends  reflected,  care  being  taken 
not  to  injure  the  spinal  iacces- 
Bory  nerve  above.  The  point 
where  the  muscle  is  divided 
must  not  be  in  the  line  of  the 
cutaneous  incision,  but  under 
the  middle  of  one  of  the  flaps, 
preferably  the  upper  (a).  The 
great  vessels  are  thus  exposed  from  the  mastoid  process  to  the  clavicle,  and 
the  operator  can  excise  the  adherent  and  diseased  glands,  and  avoid  injury 
to  the  adjacent  important  structures. 

At  the  close  of  the  operation  the  divided  ends  of  the  sterno-mastoid  are 
united  with  catgut,  the  flaps  replaced  and  loosely  sutured  in  position,  and 
drainage  provided  for  in  the  most  dependent  angles. 

This  large  incision  is  only  used  when  the  glands  in  the  superior  and 
inferior  carotid  and  submaxillary  triangles  are  involved  simultaneously. 
For  less  extensive  disease  the  upper  or  lower  flap  may  be  employed  alone ; 
or  one  may  be  fashioned  with  a  pedicle  in  a  position  the  reverse  of  that 
shown  in  the  figure.  The  incision  for  a  single  flap  should  approximately 
correspond  to  the  circumference  of  the  tumor,  which  is  then  exposed  in  its 
entirety  by  division  of  the  sterno-mastoid  below  the  point  where  it  is  entered 
by  the  spinal  accessory  nerve.  The  flap  consists  of  skin,  subcutaneous 
tissue,  platysma,  and  fascia. 

The  Johns  Hopkins  Hospital  (Mitchell)*  plan  of  practice  may  be 
briefly  expressed  as  follows  : 

The  Operation, — Make  a  curved  incision  (Fig.  896)  from  over  the 
mastoid  process,  forward  along  the  anterior  border  of  the  sterno-mastoid 
muscle,  thence  slightly  backward  to  the  middle  of  the  clavicle;  make  a 
transverse  incision  along  the  upper  border  of  the  clavicle,  forming  with  the 
preceding,  a  T-shaped  outline;  dissect  back  the  skin,  uncovering  a  quad- 


♦  Johns  Hopkins  Hospital  Bulletin,  July,  1902. 
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FIG.SO6. — Skin  incisicin  for  complete  remoTal  of  glands 
of  neck. 


rilateral  area,  through  which  all  parts  of  the  neck  can  be  easily  reached; 
divide  the  siibcutaneouti  fascia  and  the  platysma  of  the  angle  between  the 
pfjsterior  border  of  tbc  sterno-niastoid  muscle  and  the  clavicle,  along  with 
a  few  of  the  posterior  fibres  of  this  muscle,  and  turn  the  tissues  back,  ex- 
posing the  external  jugular  vein;  ligature,  divide,  and  turn  aside  this  vein, 
thus  exposing  the  **  key  to  the  operation  "—the  omo-hyrnd  muscle;  seize 

and  divide  the  omo-hyoid 
and  (using  the  upper 
part  as  a  retractor)  pull 
ai?ido  the  posterior  boriler 
of  the  stcnn>mastoid,thus 
pemiitting  the  dissection 
to  [)e  carried  up  along 
the  internal  jugular  and 
1        C^'^  l^b  I  posterior    border    of    the 

I       \a^^^  I  stcrno-njastoid  to  the  pos- 

^^  terior  l>ranch  of  the  spinal 

^^^  M  ocfcisory;  remove  the  dis- 

^^^^^^^^^  <  asi'd    gland g     from     the 

^^^^^^^V  ncn^e,  leaving  ibem  con- 

^  nected  with  those  al>ovt% 
and  continue  the  whole 
dissection  from  the  medi- 
an line  and  below,  upward  and  outward.  In  some  tnstances  the  degree  of 
involvement  of  the  spinal  accessory  and  the  sterno-mastoid  and  trapezius 
muscles  is  such  tliat  their  rescue  by  coiUiniied  dil^5*ection  in  this  manner  is 
practically  impossible.  In  such  cases  the  following  plan  is  practicf^l :  use  as 
iiefore  the  omo-hyoid  for  a  guide  and  divide  the  sterno-mastoid  low  down  on 
a  line  with  it;  rellect  the  ends  of  the  sterno-mastoid  upward  and  downward^ 
thereby  exposing  a  large  area  and  the  anterior  and  posterior  chain  of  glands 
embracing  the  muscle  and  nerve  above;  rescue  now  both  !>ranches  of  the 
nerve,  ligaturing  and  removing  the  internal  jugular  if  required.  In  some 
instflnces  the  disease  may  be  so  extensive  as  to  require  removal  of  some 
portions  of  the  sterno-mastoid  and  trapezius  muscles.  The  ends  of  the 
divided  muscles  should  be  sutured  and  their  functions  favored  until  repair 
is  completed ;  when  removed,  deeper  muscles  assiunie  the  functions.  The 
wounds  are  clogcd  with  subcuticular  silver  sutures,  temporary  drainage 
provided,  abundance  of  gauze  applied,  and  strict  immobility  enforced  by 
plaster-of-paris  bandages  supplemented  with  three  box-wood  ftidiuts  em- 
bracing the  head  and  shoulders. 

7Vie  Uenifirks. — ^Tbe  disease  is  usually  descending,  because  of  the 
oral  sources  of  the  infliction.  }titrh*'tl  rt*calls  tlic  facts  tliat,  practically 
speaking,  the  lymph  glands  of  the  neck  may  be  di\ided  into  four  groups: 
*'  Those  in  the  anterior  triangle  and  those  in  the  posterior,  with  two  con- 
necting chains,  one  passing  in  front  and  the  other  behind  the  sterno-mastoid 
muscle,**  The  chain  bdiind  the  muscle  apiK*ars  to  be  tlje  moiit  commonly 
involvwl,  hence  arises  much  of  the  difficulty  of  the  operation  for  removal. 
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The  superior  triangle  is  involved  in  70  per  cent  of  the  cases,  and  the 
disease  is  more  extensive  here  than  elsewhere  in  the  neck  when  its  other 
regions  are  implicated.  By  the  preceding  method  the  internal  jugular  is 
exposed  at  its  lowest  portion  at  the  beginning  of  the  operation,  and  can  be 
provisionally  tied  to  prevent  entrance  of  air  if  injured  later.  The  most 
difficult  part  of  the  operation  is  with  the  chain  of  glands  connecting  those 
of  the  anterior  and  posterior  triangles  behind  the  sterno-mastoid  muscle 
at  the  seat  of  the  spinal  accessory  nerve,  with  which  the  nerve  is  some- 
times perplexingly  involved,  and  great  care  and  patience  is  often  needed  to 
safely  rescue  it  from  the  diseased  investment.  Some  of  the  branches  of  the 
cervical  plexus  are  necessarily  divided,  but  the  descendens  noni  and  the 
phrenic  should  always  escape,  especially  the  latter.  Carefully  avoid  the 
thoracic  ducts :  if  cream  be  given  before  the  operation  the  injury  is  more 
easily  detected  (Allen  and  Biggs).  Perpendicular  scars  spread  and  l)ecome 
more  conspicuous.  Transverse  ones  diminish  in  conspicuousness,  there- 
fore the  vertical  should  be  short  and  be  placed  on  living  surfaces  when 
possible,  and  the  transverse  should  follow  the  folds  of  the  neck.  However, 
cosmetic  considerations  ought  not  to  supersede  curative  means. 

The  Afier'treatmeut, — The  after-treatment  in  these  operations  consists 
in  securing  the  complete  local  rest  consistent  with  the  proper  cleanliness 
of  the  wound.  Fluids  should  be  given,  and  movements  of  the  lower  jaw 
interdicted.  The  drainage  should  be  removed  in  a  day  or  two,  except  when 
diseased  products  are  present.  The  sutures  are  taken  out  in  seven  or  eight 
days :  the  buried  ones,  of  course,  remain. 

The  Results. — In  128  cases  operated  on  by  Billroth,  91  healed  by  primary 
union,  25  suppurated,  and  erysipelas  developed  in  5.  In  49  the  final  result 
could  not  be  obtained.  In  24  per  cent  no  recurrence  appeared  in  three  and 
a  half  years.  Local  relapse  happened  in  14  per  cent,  and  in  4  per  cent  at 
points  distant  from  the  seat  of  operation.  In  16  cases  the  internal  jugular 
was  tied. 

llie  Results. — The  dangers  of  operation  are  slight;  shock  does  not 
characterize  it.  Jordan  and  Bios  report  328  cases  without  a  deatb.  Tran- 
sient tachycardia  and  occasional  haemorrhage  follow;  local  recurrence  hap- 
pened in  from  7  (^litchell)  to  30  (Bios)  per  cent. 

Branchial  Cysts. — Branchial  cysts  are  of  congenital  origin  and  should 
be  removed  as  early  in  their  history  as  practicable.  Their  frequent  intimate 
association  with  the  important  deep  structures  of  the  neck  invest  their  treat- 
ment with  especial  concern.  Not  infrequently  a  somewhat  superficial  cyst 
of  this  nature  is  connected  deeply  by  means  of  a  long,  narrow,  devious  tract, 
the  discovery  and  eradication  of  which  is  necessary  to  a  final  cure.  The 
steps  of  the  operative  removal  of  thc^se  morbid  develo])nients  differ  in  no 
essential  respect  from  those  directed  to  the  treatment  of  diseased  glands. 
The  frequent  greater  profundity  of  the  former  is  offset  by  tbe  extensive* 
morbid  changes  of  the  latter,  so  far  as  operative  teohni(iue  is  concerned. 
The  introduction  of  a  probe  along  the  channel  to  the  seat  of  origin  is  often 
advantageous  in  the  treatment  of  this  variety  of  cases.  In  the  instance  of 
removal  from  the  neck  of  other  tumors  than  the  special  ones  already  con- 


7B4 


OPERATIVE  SURGERY. 


aidered,  the  rules  c»f  Technique  applicable  to  the  latter  can  be  satisfactorily 
applied  to  the  removal  nf  the  former  clasps.  Briefly  stated,  free  exposure 
of  the  growtli  through  an  incision  l^e^t  suited  to  the  purpose;  the  removal 
by  cautious  blunt  dissection,  attended  with  prompt  control  of  bleeding 
points;  the  prevention  of  air  thrombosis  :  and  the  preservation  of  important 
structures. 

The  Extirpation  of  the  Parotid  Oland. — The  complete  removal  of  thi& 
gland  ih  a  moj?t  diniciilt  ofvcration,  especially  when  its  relations  are  changed 
by  a  malignant  growth  implicating  its  structiire^ 


»   i 

Horistorilal  section, 

Fig.  8P7,— The  parotid 
L  The  mmus  of  the  lower  jaw.  i*.  The 
atyloid  process  and  its  muBcles,  o?* 
Tne  riifl-sseter  muscle,  4,  Theintenml 
ptery^iil  muscle.  ^1  The  digiistnc 
itmgcle.  6'.  Thestemo-mftstoy  nmst'le. 
7.  The  superfleiftl  [larotiil  Afxineuro^s. 
S.  The  deep  parotid  aponeurosis,  9, 
The  wrtli  of  the  phflrjni.  10.  The 
pharyt)|]^eiii  oriftce  of  the  parotid 
sheath.  J  J.  The  internal  carotid  nr» 
tery.  id  The  internal  jupilar  vein* 
ij/The  iDtegumetjt,  14.  The  i-ubeu- 
taneous  tissue,  15,  The  facial  nerve, 
J6.  The  temporo-maxillary  vein.  17, 
The  eiteriml  carotid  artery. 


**  10 

FronLal  section. 

cotnp^iri  ment. 

The  externai  nudit<*ry  raefltus,     :T.  Th#| 
?kidL    ^^and  4.  The  styloid  process*  ami 
its  muse lesi.    o.  The  superficial  |>aruCtd 
aponeurosis.     6.  The  deep  parotid  apch 
neurosis.     7.  The  junciiou  of  iitferioi  _ 
parts  of  couifiartment.    8,  The  Htua- 
tion  of  the  fiharyngcal  oriflce.     [*.  The 
iiitiTnal  oarr»t id  artery,    JO.  The  intefwj 
iial   jugular  vein.      12.   The  externa 
carotid  artery,    i,'.  The  external  jug 
Inr  vein,    13. * Tht*  i n t egu m i' n t.    14, 
subcutaneous  riss^ue 


The  Anatomical  Points. — The  parotid  gland  i?  lot^fited  in  the  ftaroiul 
comparimeni,  which  is  formed  by  the  deep  ri»rvirnl  fa^ein ;  it  h  tra>>ecU' 
Ittted,  and  i$  bounded  in  front  by  the  po*^terior  border  of  the  romu^  of  the 
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lower  jaw  and  its  associated  masseter  and  internal  pterygoid  muscles 
(Fig.  897,  Horizontal  section) ;  behind  by  the  sterno-niastoid,  the  posterior 
belly  of  the  digastric  muscles,  and  the  mastoid  process;  above  by  the  external 
auditory  meatus  and  the  posterior  part  of  the  glenoid  fossa ;  below  by  the 
stylo-maxillary  ligament  separating  the  parotid  from  the  posterior  extremity 
of  the  submaxillary  gland;  internally  by  the  styloid  process  and  its  attached 
muscles  separating  the  gland  behind  from  the  internal  carotid,  the  internal 
jugulars,  and  their  accompanying  nerves;  in  front  from  the  loose  sub- 
pharyngeal  tissue.  The  external  layer  and  the  internal  layer  of  the 
sheath  of  the  stemo-mastoid  correspondingly  surround  the  parotid,  meet- 
ing at  its  anterior  border,  thus  forming  chiefly  the  sheath  or  compart- 
ment of  the  gland.  This  sheath  is  incomplete  (Fig.  897, 10,  Horizontal  sec- 
tion) at  the  inner  aspect  in  front  of  the  styloid  process,  corresponding  to  the 
pharyngeal  wall,  therefore,  the  pharynx  and  the  gland  are  not  infrequently 
reciprocally  involved  in  disease  of  either  of  these  regions.  Also  this  sheath 
is  not  complete  above  corresponding  to  the  external  ear  ( Fig.  897,  Frontal 
section),  accounting  for  the  readiness  with  which  inflammations  of  the  gland 
invade  the  auricular  region  at  this  situation.  Extension  of  the  head  and 
protrusion  of  the  jaw  increase  somewhat  the  access  to  the  compartment  in 
old  age.  In  infancy  the  jaw  encroaches  the  least  upon  the  superficial  area 
of  the  parotid  compartment.  A  careful  study  of  the  anatomy  of  this  gland 
and  its  environments  should  precede  all  efforts  directed  to  its  removal. 
Elongations  of  the  gland  of  considerable  size  extend  from  its  deep  surface 
inward,  one  in  front  of  and  the  other  behind  the  styloid  process,  the  former 
passing  behind  the  mastoid  process  and  stemo-mastoid  muscle,  the  latter  to 
the  back  part  of  the  glenoid  fossa.  The  external  carotid  artery  passes 
through  the  gland  from  below  upward,  dividing  into  its  terminal  branches 
before  its  escape.  Superficial  to  this  artery  there  is  a  venous  trunk  formed 
by  the  union  of  the  temporal  and  internal  maxillary  veins  (Fig.  897,  10 
and  17,  Horizontal  section) ;  to  this  trunk  the  internal  jugular  is  con- 
nected by  a  small  branch  that  passes  through  the  gland  structure.  The 
facial  nerve  (15)  and  its  branches  traverse  the  gland  from  behind  forward, 
and  receive  a  communicating  branch  from  the  great  uricular  in  its  sub- 
stance. Immediately  beneath  the  floor  of  the  space  lie  the  internal  carotid 
artery  and  internal  jugular  vein,  along  with  the  spinal  accessory,  glosso- 
pharyngeal, and  pneumogastric  nerves.  Lymphatic  glands  lie  over  the 
parotid  and  are  present  within  it,  and  their  enlargement  may  be  mistaken 
for  that  of  the  gland  itself. 

The  Contraindications  to  Extirpation, — Immobility  of  the  tumor  and 
a  malignant  growth  implicating  the  structure  of  the  gland  may  be  regarded 
as  strong  contraindications  to  operation. 

The  Operation. — Place  the  patient  upon  a  suitable  table  in  a  good  light, 
with  the  shoulders  elevated  and  the  head  turned  to  tlie  opposite  side.  Make 
an  incision  from  the  zygoma  downward  along  the  central  line  of  the  tumor 
to  its  lower  border.  If  necessar}',  this  one  can  be  supplemented  by  one  or 
more  extending  from  it  at  right  angles.  The  integumentary  flaps  are  freely 
reflected  to  expose  the  growth.     The  tumor  should  be  raised  from  below 
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upward,  and  held  by  a  volsella.  This  will  raise  the  external  carotid  from  Ob 
bed,  when  it  should  be  isolated,  tied  between  two  ligatures,  and  divided. 
The  vessels  that  enter  or  escape  from  the  tumor  at  this  point  should  l)e 
treated  in  the  same  manner  (Fig,  898).  The  tumor  can  now  be  rai^d 
upward,  and  itsi  eefjaration  from  the  deeper  tisHUes  eontiniKHl  by  means  of 
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Fio.  808. — The  surgiciil  auatomy  of  the  pttrotid  glimd. 

the  fingers  or  handle  of  the  scaljKd  ;  the  former  are  the  better.    The  vc^»eli*»" 
as  they  appear  in  the  course  of  the  dissection,  are  isohited  and  cnt  lietween 
two  Jigatures. 

The  separation  of  the  growth  from  tlie  floor  of  the  space  must  b(»  done 
gently  and  with  great  caution  on  account  of  the  contiguity  of  the  internal 
jugular  vein  imd  the  nther  important  vessfds,  and  the  nerves  located  there, 
which,  if  tlie  growth  he  a  large  one,  will  be  pres.se<J  upon  by  it.  and  may 
have  beconje  adherent  to  it.  It  is  scarcely  possible  to  avoid  division  of  the 
facial  nerves  if  the  growth  be  conipaet.  If  it  l>t*  soft  nnd  spongy,  tlie  iateij 
rity  of  the  nerve  nmy  be  preserved  by  a  careful  use  of  The  tingers  or  directc 
The  upper  extremity  of  the  gland  is  last  removed.  This  step  of  the  opera- 
tion is  necessarily  attended  with  considerable  haemorrhage,  which  is,  how- 
ever, easily  controlled.  After  the  removah  unite  the  flaps,  establish 
drainage,  and  dress  antiseptically.  During  the  dissection,  rfMim  can  l>t> 
gained  by  censing  the  patient  to  open  the  mouth.  Sonie  tumors  of  large 
size,  witliont  adhesions,  are  more  easily  removed  than  small  adherent 
tumors.  When,  as  one  approaches  the  large  vessids,  the  adhesions  b*.»coi] 
more  resistant,  great  caution  should  bti*  exercised,  as  the  imjKirtant  titmc 
tures  may  be  closely  adherent  to  the  tumor.     If,  then,  further  efforts  ta 
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separak'  the  tumor  bo  unwise,  the  separated  portion  should  be  cut  away 
and  the  remainder  left  in  space.  Often  under  these  circumstances  the 
remaining  portion  becomes  with  increasing  growth  more  sui)erficial,  when 
it  can  be  removed.  The  division  and  turning  aside  the  ranms  of  the 
jaw  has  been  done  in  some  instances  to  gain  more  room.  The  limited  space 
in  which  the  gland  is  located  leads  to  early  adhesions  at  its  important 
aspects.  Preliminary  ligature  of  the  external  carotid  lessens  the  amount 
of  the  bleeding  from  the  arteries  directly  concerned  in  the  operation. 
Respiratory  aspiration  exercises  its  influence  on  the  veins  involved  in  the 
oi>eration. 

The  Results. — This  operation  lias  been  done  upward  of  200  times. 
When  performed  for  malignant  growths,  the  disease  has  almost  invariably 
returned  within  six  months.  The  dangers  to  life  from  the  operation  itself 
are  about  12  per  cent;  only  a  few  cases  of  cure  of  malignant  disease  are 
reported. 
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Abbe's  method  of  controlling  hsemor- 
rhage  in  operation  on  superior  maxil- 
lary nerve,  283;  method  of  intracranial 
neurectomy  of  trifacial  nerve,  306; 
method  of  intracranial  neurectomy  of 
trifacial  nerve,  remarks  on,  306;  opera- 
tion for  stricture  of  cesophagus,  675. 

Abdominal  aorta,  contiguous  anatomy  of, 
130;  compression  of,  540;  ligature  of, 
130. 

Abdominal  injury,  shock  due  to,  120. 

Abdominal  wall,  weak  point  in,  141. 

Abscess,  cerebellar,  260;  cerebral,  258; 
of  neck,  725;  of  tonsil,  634;  retrophar- 
yngeal, 726;  retropharyngeal,  Buck- 
hardt's  method  of  opening,  727;  retro- 
pharyngeal, Chiene's  method  of  open- 
ing, 726. 

A.  C.  E.  mixture,  10-31;  indications  for, 
32. 

Acid,  boric,  saturated  solution,  61;  car- 
bolic, 60;  carbolic,  for  instruments,  52; 
c;irlx)lic,  injection  of,  in  goitre,  Senn, 
722;  carbolic,  with  oleaginous  sub- 
stances, 60;  oxalic,  in  cleansing  hands, 
114;  salicylic,  61;  sulphurous,  61. 

Acquired  deformities,  558. 

Acromion  process  of  scapula,  excision  of, 
382. 

Actual  cautery,  79. 

Acupressure,  75 ;  applied  to  varicose  veins, 
216:  Simpson's  method,  75. 

Acute  hydrocephalus,  229;  lumbar  punc- 
ture in,  229;  results  of  operation  on, 
229. 

Adams's  operation  for  Dupuytren's  con- 
traction, 351;  results,  351;  saw,  433; 
subcutaneous  division  of  the  neck  of 
the  femur,  436. 

Adductor  longus,  tenotomy  of,  337. 

Adhesive  strips  in  treatment  of  operation 
wound,  97. 

Adrenalin,  241;  during  shock,  122. 

Adrenalin  chloride,  66;  Crile  on  action  of, 
67 ;  methods  of  administration  of,  67. 

Agents  for  control  of  hsemorrhage,  65. 

Agnew's  method  of  flap  formation  in  am- 
putations of  thigh,  535;  operation  for 
salivary  fistula,  632;  operation  for 
webbed  fingers,  566. 
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Air  in  veins,  122;  Kemp's  treatment  of, 
124;  preventive  treatment  of,  124; 
symptoms  of,  122;  treatment  of,  122. 

Air  passages,  foreign  bodies  in,  698;  com- 
ments on,  699;  results  of,  700;  treat- 
ment of,  699. 

Alcohol,  62;  hypodermics  of,  14;  in  prep- 
aration of  field  of  operation,  95;  in 
sterilizing  and  preserving  sutures,  91. 

Alcoholic  patients,  operations  on,  6. 

Alexander  s  method  of  ligaturing  verte- 
bral artery,  176. 

Allis's  inhaler,  25. 

Alum  as  a  styptic,  68. 

Alveolar  process  of  lower  jaw,  excision 
of,  376. 

Ammonia,  119;  for  cleansing  the  hands, 
114. 

Amputating  knife,  manner  of  grasping 
the,  462 ;  knives,  461 ;  knives,  the  Cat- 
lin,  462. 

Amputating  saws,  464;  proper  method  of 
using,  464. 

Amputation,  agents  required  for,  461; 
aims  sought  in,  451 ;  circular  method, 
453;  circular  method  modified,  456; 
double-flap  method,  457;  equilateral 
flaps,  458;  flaps,  451,  452;  hood  flap, 
458;  Langenbeck's  method,  458;  mixed 
double  flap,  SMillot's  method,  457; 
oval  or  racket  method,  456;  periosteal 
flap,  459;  rectangular  flap,  Teale's 
method,  458:  retractors  used  in.  466; 
semilunar  flaps,  Liston's,  456;  selection 
of  method  of,  460;  single  flap  method 
of,  456:  stump.  451. 

Amputation  above  shoulder  joint.  492; 
Berger's,  492;  comments  on.  494;  pre- 
cautions for.  494;  results  of,  495. 

Amputation  at  ankle  joint,  fallacies  of, 
511;  modification  of  Syme's,  510; 
Roux's  methwl,  512:  Roux's  method, 
remarks  on,  512;  Syme's  method,  509; 
Svme's  method,  results,  512;  Wveth's, 
511. 

Amputation  at  astragalus,  Hancock's,  508. 

Amputation  at  carpo-metacarpal  articu- 
lation of  thumb,  little,  and  index  finger, 
473:  oval  method,  473;  lateral-flap 
method,  475. 
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Amputation  at  elbow  joint,  481  :  unAtom- 
icjtl  points  lor,  4S1;  anterior  single-llap 
nietliod.  4*?2;  eoniments  on,  483;  cireii- 
iar  mt^thoi],  4N2;  tllipticaltlap  tiit^th* 
oda,  4S1 ;   results  of,  4«3. 

AmpiitatioD  at  linger ^  4W>. 

Amputation  at  hip  joint,  540;  anterior 
ntckft  method,  550;  ftotero- poster lor- 
tlap  method^  Giithrif  h,  555;  IiIchmUhm-,, 
Senn's,  546;  cirirular-liup  uiethml,  Uief- 
(enbach'a^  552;  control  of  lurmorrhuge 
in,  73,  54t);  external  racket  method, 
541>;  extenjttl  racket  method.  Lister's 
nioditienlian,  bDii;  l^'uriiejivix-Jorditii 
infthod,  554;  Lloyd^s  niethtnl  of  con- 
trolling ha'tiiorrhage  in,  545;  long  in- 
terior and  short  pos-teriorllap  method, 
Man*^''s,  551;  McBiirney's  method  of 
controlling  hirmorrhage  in,  545:  metli* 
ods  of,  549;  results,  540,  557;  i*hoek 
a/ter,  54*1;  single  flap,  Malgaigne's, 
555;  Tilden  Urown's  elanip  for  eon- 
trolling  ha*morrhage  in,  54(i;  toumi- 
quet  for  eontrol  of  Im^uioiThage  in,  540 ; 
treatment  after,  557 ;  TrendelenhurgV 
rod  in,  542;  Wyeth'n  method  of  enn- 
trolling  hiemoiThage  in,  542» 

Atnputation  at  knee  joint,  523;  analoin- 
ieal  points  for,  524;  bilaternl-tltip  meth- 
od, Stephen  Smith'^,  524;  fulhieies  of 
bilateral-flap  method,  Stephen  Smith's, 
625;  precaution?^  in  bilaleral-Uftp  meth- 
od, Stephen  SndthV,  525;  rireular-flap 
method,  520;  elliptical  incision  meth- 
od, Baudene'f*,  52th  long  anterior  wnd 
short  pofttcriorflap  method,  Pollock's, 
527;  methods  of,  524:  results  c»f,  527; 
Stephen  Smith's  method  for  gangre- 
nous condition  of  t^>eH  nn<l  foot.  525. 

Amputation  at  ttie  medio-tarsal  joint, 
CliopnrtX  504;  remark*^  on,  5U5  ;  results 
of,  505:  Fcrtiea's  modiiication  of  Cho- 
part's,  505. 

Amputation  at  metacarpo-phalangeal  ar- 
tifulation,  471;  by  Jateralflop  metho<l, 
472;  by  oval -flap  methml,  471 ;  of  second 
and  third  fingers,  471. 

Ampul  lit  ion  at  tnetatarso-phalangeal  ar- 
ticulation of  all  toes,  4!>9;  Cf>ninient9  on, 
5tKh  results  of,  500, 

Amputation  at  phalangeal  artioulation, 
hand,  409;  anatomifal  points  for,  400. 

Amputation  at  phalangeal  articulation, 
*>econd  row.  finger,  470. 

Amputation  at  phalanx,  terminal,  finger, 
40S). 

Amputation  nt  shoulder  joint.  4*^6;  cir* 
cular  inei««ion  methcKl,  480:  circular  in- 
cision method.  renuirk«  on,  4)^0;  exter- 
nal- and  internal  fl*ip  method,  Pupuj- 
trenV,  4HH;  oval-flap  method.  Lurrey  s, 
401 ;  prevention  of  hrem<>nhaj4e  in,  487; 
racket-llap  methrHl,  Sjtpnce'«*,  401;  re- 
tiiark^  on,  402:  re'^ult**  of,  402:  sp<*cial 
enn^iderationfl  for,  487 ;  Wyetb>  needles 
in»  4J!i7, 


Amputation  at  tarso-m  eta  tarsal  joints, 
Haudens's  moditication  of  Lisfrane**, 
504;  Hey'tt  modiii<atiun  of  Lisfrane>, 
504;  Lisfrane's,  502 ;  Li!*franes,  remarks 
on,  504;  Skeys  modification  of  Lis- 
frane's,  504;  Smith's  modification  of 
List  jane's,  504. 

Amputation  at  wriat,  477;  anatomical 
poinli^  fur,  477;  circular-flap  method, 
477;  double-flap  method,  Ruy?ichV,  478; 
radial  flap,  Dubrueils,  470:  remarks, 
470;  results,  479;  single  palmar  flop, 
47a 

AujputatioD  of  arm,  483;  antero-pos- 
terior-llap  method,  4H4;  circular-tlap 
meihod,  483;  irregular  double-flap 
ineUiotl,  484;  irrcgutar  double-flap 
method,  remarks  on,  484;  large  ante- 
rior and  small  po*»terior  skin-flap  meth* 
od,  4S5;  musculo-cutiineoQs  flaps  in, 
I^  ngent)eck*8,  484;  Ttniles  met  hod, 
485/ 

Amputation  of  arm  at  surgical  neck  of 
liumeni!*,  485;  anatomical  |ioints  for, 
485;  oval  method,  GuthrieX  480;  sin- 
gle externa  I -llap  method,  Forabeuf's, 
480;  reuiarkH  on,  480;  resiult!^  of, 
4H0. 

Amputation  of  foot^  Bruns's,  515;  Es- 
march'si  modification  of  Le  Fort'e,  515; 
Fergu^son's  mollification  of  Pirogfjtf'B, 
5J3;  J^  Fort'H  modification  of,  Piro- 
gofT'8,  514;  Pirogotrs,  512;  Pirogofr'% 
reruarkii  on,  513;  PirogotT's,  results  of, 
513;  results  of,  515, 

Amputation  of  forearm,  479;  anatom- 
iotl  ptoints  for*  470;  circular  skin-tlap 
method.  470;  comment.^  on,  481;  equi* 
lateral  skin-flap  method,  480;  Jacob- 
son  "s  posterior  flap  in,  480;  mUM?ulo* 
cutaneoua-llttp  method,  480;  reaulta  o£, 
4HL 

Amputation  of  great  toe,  408;  by  A(]uare> , 
flap  nielhtKl,   408:    fir«t   phalanx,   49^1 
407;  or  little  ti>e,  408;  or  tittle  toe,  in- 
ternal plantar  llap-melhod  of  Farnlx'ufi^ 
400;  or  little  toe,  oval-llap  method,  400  j 
through  last  phalanx,  407, 

Amputation  of  great  toe  with  metatarsal 
bi.>ne,  501 . 

Amputation  of  leg,  lower  third,  author*! 
circular,  with  periosteal  flap,  516;  au- 
thor's circular,  with  |»eri*>55teal  tlap,  re» 
uiark."*  ou,  517;  author's  circular,  with 
perio^^teal  Hap,  result*  of,  518;  Duval '« 
suprauuilleoliir,  510;  rSuyon'^  supra- 
nirtllcolHr,  510;  uiethod?  of,  510 ;  results 
of.  520;  Teale'j*  method.  518;  with  hi* 
In  I  era  I  flaps,  510;  with  hood  flap,  520$ 
with  large  posterior  flap,  518. 

Ainputittion  of  leg  nt  middle  thirii,  520 j  , 
large  po'^lerior-fiap  method,  Hey"»,  6jJ0|  J 
LeeV  modification  of  Teale**,  621 ;  loiw 
e\temal-llap    mcthrxl.    521;    rei^iilti*    of. 
52  L 

Amputtttion  of  leg  at  upper  thiri,  521; 
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bilateral-flap  or  hood  method,  523 ;  cir- 
cular-flap method,  522;  large  external- 
flap  method,  Farabeuf's,  521;  results, 
523. 

Amputation  of  leg,  •  osteoplastic,  Bier's, 
530;  Eiselberg's,  530. 

Amputation  of  leg,  treatment  after,  523. 

Amputation  of  metacarpal  bones,  four, 
with  fingers,  476;  inner  three,  476;  last 
four,  475;  last  two,  476. 

Amputation  of  metatarsal  bone  of  sec- 
ond, third,  or  fourth  toe,  502;  com- 
ments on,  502. 

Amputation  of  phalanges,  fingers,  re- 
marks on,  470. 

Amputation  of  thigh,  532 ;  Agnew's  meth- 
od of  flap  formation  in,  535;  antero- 
posterior musculo-integumentary  flap 
method,  534;  bilateral-flap  method, 
533;  circular  integumentary  flap  meth- 
od, 535;  circular  integumentary  flap 
method,  Syme's  modification  of,  535; 
equilateral-flap  method,  Vermale's,  533; 
general  remarks  on,  537;  long  anterior 
and  short  posterior-flap  method,  Fara- 
beufs,  537;  long  anterior-flap  method, 
Sedillot's,  537;  methods  of,  533;  results 
of,  540;  single  circular  incision  method, 
Celsus's,  536;  single  circular  incision 
method,  Celsus's,  remarks  on,  537 ;  spe- 
cial considerations  for,  532;  suturing 
over  the  ends  of  bone  after,  537 ;  treat- 
ment after,  539. 

Amputation  of  thigh  through  condyles, 
528:  Carden's  method,  528;  Garden's 
method,  results,  528;  Farabeuf's  meth- 
od, 529;  Gritti's  osteoplastic  method, 
529;  Gritti's  osteoplastic  method,  falla- 
cies of,  529:  Lister's  modification  of 
Cariiens  method,  528;  Sabanejetf's  os- 
teoplastic method,  532;  Stokes's  modifi- 
cation of  Gritti's  method,  529:  results 
of  Stokes's  and  Gritti's  method,  530. 

Amputation  of  thigh  through  troclian- 
ters,  540. 

Amputation  of  toes,  little,  498;  little,  with 
metatarsal  bone,  501;  phalanges  of, 
499:  second,  third,  and  fourth,  497; 
single,  497;  two  adjoining,  499. 

Amputation,  substragaloid,  506;  Ligne- 
rolles's,  507;  Lignerolles's,  results  of, 
508:  heel-flap  method,  508;  Verneuil's, 
508. 

Amputation,  tarsal,  irregular,  Molli^re's, 
506. 

Amputation  through  metacarpal  bones, 
475;  remarks  on,  475. 

Amputation  through  metatarsal  bones, 
500. 

Amputation  through  os  calcis,  Tripier's, 
508. 

Amputations  at  leg,  515. 

Amputations  at  lower  extremity,  duty  of 
surgeon,  496. 

Amputations  at  upper  extremity,  general 
remarks  on,  468. 


Amputations,  comments  on,  467;  general 
consideration  of,  451. 

Amputations  of  thumb  and  fingers,  re- 
marks on,  477;  results  of,  477. 

Amputations,  tarsal,  results  of,  509; 
treatment  after,  509. 

Amyl  nitrite,  119;  during  shock,  122. 

Anaesthesia,  administration  of  oxygen 
during,  35;  coughing  and  swallowing 
under,  12;  dangers  of,  16;  during  oper- 
ations on  tongue,  635;  fancies  during, 
14,  15;  for  excision  of  upper  jaw,  365; 
for  operation  on  cervical  lymphatic 
glands,  729;  for  operation  on  thyroid 
body,  711,  716;  for  removal  of  nasal 
growths,  660;  for  removal  oi  nasal 
polypi,  651;  for  removal  of  tonsil,  633; 
hypodermic  injections  during,  14;  in 
gunshot  wounds  of  the  cranium,  266 ;  in 
staphylorrhaphy,  620;  in  tuberculosis, 
5;  incomplete,  dangers  of,  16;  infiltra- 
tion, with  cocain  (Schleich),  38;  in- 
struments for,  13;  intraneural,  38;  lar- 
yngeal obstruction  during,  16;  muscles 
during,  15;  preparation  of  patient  for, 
10;  pulse  during,  14;  pupils  during, 
15;  pushing  jaw  forward  during.  15; 
reflexes  as  guides  during,  15;  regional 
paraneural  infiltration,  38;  respiration 
during,  14,  15;  spinal,  41;  stimulants 
during,  14;  struggling  of  patients  un- 
der, 1 1 ;  suffocation  from  vomited  mat- 
ter during,  120;  through  tracheotomy 
tube,  660. 

Anaesthetic  for  bronchotomy,  682:  for 
laryngotomy,  628;  for  tracheotomy, 
682;  in  craniotomy,  250;  in  intubation 
of  larynx,  696;  rapid  respiration  as  an, 
36. 

Anaesthetics,  A.  C.  E.  mixture,  31 :  chlo- 
roform, 28 ;  chloroform  before  ether,  34 ; 
chloroform  mixtures  before  ether,  34; 
choice  of,  4,  10,  23,  34;  dangers,  of,  15; 
deaths  from,  22:  ether,  23;  ethyl  bro- 
mide, 34 :  ethyl  chloride,  34 ;  gas*  before 
ether,  34;  inebriation  before,  35:  mor- 
phine with,  35;  nitrous  oxide,  32;  ni- 
trous oxide  with  oxygen,  33;  Schleich 's 
mixture,  38 ;  local,  36. 

Antpsthetist,  duties  of,  14,  93;  equipment 
of,  13;  one  assistant  necessary  as  an, 
93 ;  preparation  of,  12. 

Anatomical  guide,  contiguous,  to  an 
artery,  125. 

Anatomical  points  of  lingual  or  gusta- 
tory nerve,  288. 

Anchylosis,  bony,  of  knee  joint,  441 :  gen- 
eral remarks  on  osteotomy  for,  441 ; 
osteotomy  for,  441. 

Anderson's  method  of  lengthening  tendo- 
Achillis,  341. 

Aneurismal  needle  in  amputating,  467. 

Aneurism,  extirpation  of,  202;  fusiform, 
radical  cure  of,  207;  nee<lle,  129;  nee- 
dle in  ligature  of  arteries,  127;  of  the 
extremities,  206;  of  the  extremities,  ex- 
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tirpAlion  of,  206;  of  the  ejctremitiea, 
Hguture  of  collateral  brunches  of,  20*i; 
of  the  extremities,  retimrks  on  extirpa- 
tion of,  207;  radical  cum  of,  Matas's 
luethod,  207 ;  remarks  on  Matas's  meth- 
od of  radical  eore  of,  2«)9;  saeciform, 
tadjeal  cure  of,  208;  8|K>nlaneoud  8ub- 
t'lavian,  203;  triiumatie,  202. 
Aii^r%   ojjeration    for  ingrowu   toe-nail, 

Angina,  LudwigX  7^^* 

An^'ular  inei^ion   for  goitre,  714, 

Aniivilar  gyrus,  2r>0. 

Angular  nose,  5Uo, 
lAnkte-juint  ami>utatiun«  5(K>;  mollifica- 
tion!* of  Syme't*  roelh^nl,  TilO;  Koiix's 
methcMJ,  512:  Houx'h  method,  remark'^ 
on,  512;  Syme's  method,  50iJ;  *Symt*"s 
nu'thoii,  faltai-ies  of,  511;  Syiiie*» 
methmlj  rnsultH  of^  512;  \Vyetli*a 
method.  51  L 

Ankle  joint,  nrthroctoniy  of,  Brun."*- 
•125;  Ltuseh*»  non-8uh[>enoMtPal  ext-isiion 
of,  413;  excision  of»  411;  laiidmarki*  for 
excision  of,  412:  Ljinj^enbeekV  ^uhfx'ri- 
o»tfal  exciiiion  of,  412;  results  oi  ex- 
ei*?ion  of,  414;  treat ini^nt  after  excision 
ril,  414:   Vogt*8  t*xcision  of.  4l:t. 

Antmndale'ts  operation  for  removal  of 
nae»al  growths,  657. 

Anterior  dental  ner\'e,  division  of,  278, 

Anten*jr  tibial  artery,  anntomieal  points 
of,  150;  ligature  of,  150;  linear  guide  to, 
151;  muN'uhir  guide  to,  151, 

Antipyrine  solution  for  control  of  ha*mor- 
rhage,  241. 

Antiseptic,  dreasing^,  107;  and  uspjdic 
nietlKMJ^,  50;  gauze,  improviscHl.  112; 
method,  04;  technique  in  gunshot 
wounds  of  the  cranium,  20li;  vumii^li, 
Whitehead'^,  039. 

Afitinim,  mastoid,  opening  of,  262. 

Aorta,  abdominaU  eompreH«ion  of,  540; 
digital,  540;  with  Davy's  lever,  541; 
with  feniarch*s  tourniquet^  541;  with 
Lister's  tourniquet,  541;  with  Pan- 
eoa»t*»  tourniquet,  541, 

Aorta,  alNlominaL  contiguous  anatomy 
of,  130;  ligature  of.  130;  ligature  of, 
LVioper'g  met  hod  J  130. 

Aortic  tissue  ligatures.  03. 
t  Apparel  of  surgeon  and  aH^i*.tanl?<,  115. 

iqua  ammonia  for  cleiinsing  hands,  114. 

Arche^i.  palmar,  ligature  of,  190:  guide  to 
linear,  190;  precautions  in  ligature  of, 
H>0;  relations  of,  190, 

Aristol,  no. 

Arm.  HUiputation,  483;  anteroposterior- 
flap  method,  4H4 :  cireular-Hap  metlio*!, 
4K3;  irregular  d«ju1*le-t!a|>  ioeth<«l,  4H4 ; 
irregular  double  flap  metlnxl.  remarks 
on,  4H4:  large  anterior  and  ►anmll  pos- 
terior f(kin-liup  meth<Ml,  4H5;  mnwiilo- 
eutaneou§  tlap»  in  Langrn beck's,  484; 
Teale'*  melhixl,  485. 

Arm^    amputation    at    mti^ical    neck    of 


humerus,  485;  anatomical  points  for, 
485;  oval  method,  Guthrie'iv.  48tS;  re- 
marks* on,  4.StS:  ies»ults  of,  480;  nifigle 
eAtenial-tlap    methcNl,    Faral>eur^,    48tt. 

Armamentarium,  variety  and  extent  of, 
45. 

Arterial  infuBion,  223;  selection  of  vessel 
for.  223. 

Arterial  pressure  in  shock,  122;  tension 
in  i^hoek,  122. 

Arteries,  aecompanied  by  a  single  vein, 
125;  accompanied  by  venae  comites, 
125;  coh>r  of.  12t),  common  iliacs,  rela- 
tions of,  132;  guides  to,  125;  instru- 
nienls  required  to  ligature,  in  continu- 
ity, 120;  ligature  of,  general  considera- 
tions of,  125;  ligature  of,  in  contiuuityi 
125;  puli^ation  of,  120;  relation  of,  to 
veins,  120;  special  operations  on,  202, 

Arteriorrhaphy,  211;  liangle»  tuetlu>tl» 
214:  Murphy'**  mctluMl.  213:  Sabi- 
mou'ii  melhmi,  214;  suture  material 
for,  213;  when  the  wound  exceed^  one- 
lialf  the  ciictunference  of  the  %*e«Ael, 
213;  remarks  on,  214. 

A rterio- venous  aneurism,  extirpation  r^f, 
202, 

Artery,  digital  iompreAsion  of  femoral, 
540;  iliac,  internal,  relaliona  of,  135; 
ifiidille  meningeal,  237;  scapular,  poasi- 
l>lc  ♦Jvigin  of,  173. 

Artery,  ligature  of,  anterior  tibial,  150; 
axillary,  178;  brachial,  ISO;  common 
carotid,  101;  erminion  carotid,  both, 
1 93  ;  CO n I  m  on  ear ot  i  d ,  tern  pora  ry ,  194; 
eoninion  iliac,  131;  deep  epigastric, 
141  ;  deep  eircuiiitlex  iliac.  142:  dor^ali^ 
pedis,  153;  dorsal  i&  fM;nis,  138;  external 
carotid,  1114;  external  circumllex,  141*; 
external  iliac,  138;  facial,  200;  femoral, 
142;  femomi,  couuuon,  143;  femoral, 
deep  (profunda),  148;  femoral,  nuper- 
fieial,  145;  gluteal,  130;  inferior  thy- 
roid, 177;  innominate,  158;  internal 
carotid,  U»5 ;  internal  iliac,  135;  inter- 
nal mammary,  177:  internal  pudic. 
137;  lingual,  197;  middle  meningeal, 
214;  occi pi  t  a  h  20 1 ;  peron e» I ,  I  ^i^ ;  ^K>p- 
liteal,  140;  posterior  tibial,  153;  pro- 
i*edure  for,  120;  radial,  185;  sciatic, 
13t3;  subclavian,  108;  superior  thyroid, 
197:  temporal,  201;  ulna,  188;  verte- 
bral, 174. 

Artery  eompressor.  Gross**,  78. 

Arthrectofiiv,  424:  of  ankle  joint.  Brun^a« 
425;  result-*  of,  424. 

Arthrotomy  at  bip,  for  di»localion,  431; 
incistonH'for,  431 ;  inatruments  for,  431 ; 
results  of,  431. 

Arthrotomy  for  irreducible  dial  oca  tion  of 
humerus,  391;  with  fracture,  392;  mOk' 
out  fracture,  392;  remark**  on.  393:  re- 
jiult^  ot.  393:  trentmeni   after,  393. 

Artiflcial  h*emo»it^ticM,  05;  heat  after  ao- 
le^tbesia,  21;  larynx,  708;  re«*p»ratloii^ 
119, 
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Aseptic  and  antiseptic  solutions,  59. 

Aseptic  dressing,  107;  method,  50,  94; 
gauze,  improvised,  112;  gauze  pads,  63; 
towels  and  sheets,  57. 

Asphyxia,  after-effects  of,  20;  care  of  pa- 
tients after,  21 ;  circulatory  depression 
during,  17;  stertor  during,  17. 

Aspiration  of  heart,  123. 

Aspirator,  trachea,  084. 

Assistants,  disposition  of,  at  operation, 
93;  number  of,  necessary  for  an  opera- 
tion, 93;  one  necessary  as  an  anaesthet- 
ist, 93;  prepai'ation  of,  for  an  opera- 
tion, 113. 

Astragalo- scaphoid  joint,  excision  of,  for 
relief  of  talipes,  Ogston's,  449. 

Astragalus,  amputation  through,  Han- 
cock's, 508;  enucleation  for  clubfoot, 
Lund's,  449;  enucleation  for  clubfoot, 
results,  449;  excision  of,  410:  excision 
of.  by  oval  incision,  410;  excision  of, 
by  double  incision,  411;  linear  osteot- 
omy of  neck  of,  for  talipes  equinus-va- 
rus*  448;  removal  of,  for  relief  of  ta- 
lipes, Vogt's,  449. 

Auricularis  magnus  nerve,  operation  on, 
320. 

Auriculo-temporal  nerve,  exposure  of, 
289:  guide  to,  289. 

Axillary  artery,  anatomical  points  of  first 
portion,  178;  guides  to,  first  portion, 
178;  guides  to  third  portion,  179;  liga- 
ture of,  178:  relations  of  first  portion, 
178;  relations  of  third  portion,  180; 
three  points  for  ligature,  178. 

Axillary  vein,  results  of  ligature  of,  215. 

Baker's  operation  for  removal  of  timgue 
with  ecraseur,  041. 

Ballance  and  Edmunds  stay  knot,  84; 
in  ligature  of  the  innominate,  102. 

Balsam  of  Peru  after  operation,  118. 

Bandage,  Esmarch's  elastic,  09;  Martin's, 
70. 

Bandages,  108;  elastic  in  shock,  119;  in- 
elastic, as  ha'mostats,  68. 

Bandaging  to  control  bleeding,  90. 

Bardenheuer's  method  of  ligature  of  the 
innominate,  161. 

Barker's  excision  of  hip  joint,  428;  pegs 
in  excision  of  knee  joint,  422. 

Barton's  cuneiform  osteotomy  for  anchy- 
losis of  knee  joint,  441 ;  operation  for 
bony  anchylosis  of  knee  joint,  558. 

Batteries,  storage,  for  galvano-cautery,  81. 

Battery,  electric,  during  operation,  119. 

Baudcn's  amputation  at  knee  joint,  520; 
modification  of  Lisfranc's  tarso-meta- 
tarsal  amputation,  504 ;  oblique  incision 
for  excision  of  upper  end  of  humerus, 
385. 

Baum's  operation  for  exposing  facial 
nerve,  307;  comments  on,  309;  results 
of,  310. 

Bellocq's  cannula  for  plugging  posterior 
nares,  050. 


I    Bennett's  inhaler,  28,  33. 

I    Berger's   amputation  above  the  shoulder 

j       joint,  492. 

I    Beta  eucain,  43. 

!    Beta-naphthol,  61;  for  instruments,  52. 

Biceps  flexor  cubiti,  tenotomy  of,  332. 

Biceps  flexor  cruris,  tenotomy  of,  330. 

Bichloride  gauze,  HI;  objections  to, 
113. 

Bicldoride  of  mercury,  instability  of,  113; 
tablets  of,  113. 

Bier's  osteoplastic  amputation  of  leg, 
530. 

Billroth's  method  of  removal  of  tongue, 
642;  method  of  tendon  suturing.  340. 

Binders,   108. 

Biniodide  of  mercury,  solutions  of,  00. 

Bird's  cuneiform  osteotomy  for  relief  of 
talipes,  449:  excision  of  knee  joint 
through  transverse  incision,  419. 

Birthmark,  223. 

Birthmark,  treatment  of,  by  electrolysis, 
224;  by  freezing  and  incisions.  Squire's, 
223:  by  heated  needles,  224;  by  in- 
jection, 224;  by  Paquelin's  cauterv, 
224. 

Blasius's  method  of  cheiloplastv  of  lower 
lip,  000. 

Bleaching  jwwder  for  cleansing  the  hands, 
114. 

Bleeding   from    operation  wounds,  90. 

Blood,  during  shock,  120;  examination 
after  operation,  118;  in  operation 
wound,  97:   shock  due  to  loss  of,  121. 

Blood-clot,  organization  of,  in  osteo- 
plasty, 450. 

Jiloodless  stretching  of  great  sciatic 
nerve,   320. 

Blunt  dissection,  49. 

Boeckel's  operation  for  removal  of  nasal 
growths,  057. 

Boiled  water,  02. 

Bone,  caries  of,  350;  chips  in  osteoplasty, 
450;  chips,  preparation  of,  450;  exci- 
sion of,  .301 ;  flap  in  craniotomy,  251 ; 
fracture  of  hyoid,  724:  functions  of, 
350:  necrosis  of,  350:  subperiosteal, 
removal  of,  301 ;  transplantation  of, 
450;  transplantation  of,  en  manse,  450; 
treatment  of,  in  amputations,  452. 

Bone-cutting  forceps,  Liston's,  405. 

Bone-forceps,  in  dislocation  and  frac- 
ture of  the   humerus,  392. 

Bone-holding  forceps  for  excision  of  bone, 
304. 

Bones,  fixation  of,  after  excision  of  knee 
joint,  422;   long,  distortion  of,  550. 

Bones,  metacarpal,  amputation  of  four, 
with  fingers,  470;  of  inner  three,  470: 
of  last  four,  475;  of  last  two,  476; 
through,  475. 

Bones,  metatarsal,  amputation  through, 
500. 

Bones,  of  the  face,  excision  of,  365 :  of  the 
leg,  excision  of,  416;  operations  on, 
356. 


VI 


INDEX. 


Bony  defects,  Neuber's  method  of  healing 
by  canal izttt ion,  358;  Schedt?'fi  method 
of  healing,  358, 

Bony  guide  to  artery,  125;  to  external 
carotid  artery,  1U5;  to  inferior  tUyroid 
artery,  178;  to  internal  carotid  artery, 
lf)(l;  to  leiTifMjral  artery,  201 ;  in  lin|Tual 
artery,  108;  to  aulxOavian  arterj%  sec- 
ond and  third  portions,  172;  to  verte- 
bral  urtery»  175. 

Bony  L,niifh^.  to  facia  I  ner\'e»  307;  to  «ub- 
cliivian  artery,  108. 

Bt>ny  hindmurk:4  of  the  skull,  245. 

Boric  aeid,  saturated  solution  of,  01, 

Bougie,  iP8ophagcal.  «04:  conical, 
Knott's.  074. 

Bow  legs,  osteotomy  for.  445, 

Brain,  aljscei§s,  results  after  operation  on, 
2liCI ;  exploration  of,  for  pu.^,  258;  ex- 
ploration of,  for  tumor,  253;  foreign 
bodies  found  within,  after  gum^hot 
wound*,  2t*ti;  injury,  ahoi-k  due  to, 
120:  (K-net ration  of,  with  probe,  207; 
tumor,  eraniotomy  lor,  245;  tumor, 
results  of  ojwration  for,  255;  tumor, 
trt^atment  of,  253. 

Bracliial  artery,  anatomical  points  of, 
180:  j^iide«  to,  180;  bi^jh  bifurcation 
of.  183;  ligature  of,  ISII.  182;  points 
for   ligature  of,   181 ;    relationn  of,   18(K 

Brachial  plexus,  operation  on  branches  of, 
321. 

Bradford's  linear  i>&tt>otomy  of  neck  of  aa- 
ira^rulus  for  talipes  equino  varus,  448. 

Branchial  eystii,  733. 

Brandy,   lid:   with  ampstbeties,  35. 

Bri!*ment  fore*^  for  anehylosetl  jointa,  558; 
for  ancbylrjsed  knt«e  joint,  558;  for  an- 
chyloteed  knee  joint,  results  of,  559;  for 
anehvloaed  knee  joint,  treatment  after, 
550.  ' 

Broea'*  convolution,  25tX 

Bronchitit*  after  ana'sthesia,  21. 

Bront'hotomy,  081;  anatomical  points  for, 
081;  anipstbetic  for,  t}82:  general  com- 
ments on,  tlOO;  instrunienta  for,  (183;  re- 
sults of,  »51>2;  treatment  after,  685, 
tiy2;   use  of  thermocautery  in,  090. 

Bronchus,  foreign  body  in,  GOl). 

Brown's    (Tilden)    clamp   for   controlling 
haemorrhage     in    amputation    at    hip 
joint,  54G. 
I  Bruisetl  tisnue,  drainage  of,  105. 

Bruns's  amputation  of  fo*>t,  515;  arthrec- 
tomv  of  ankle  joint,  425;  method  of 
cheiloplanty  of  lower  lip,  i\OH;  method 
of  cheiloplttffty  of  upper  lip.  012;  meth* 
o<l  of  flap  transfer  in  plujitie  surgery* 
573. 

Bryiint**.  J.  !>,.  amputation  of  leg  with 
perti»sleal  Map,  5lfi. 

BucenI  nt'rve.  exposure  of,  290;  operations 
on,  2lMh  Te?ult<^  nf  operations  on,  21K). 

Buccal  route  lo  inf**rior  dental  nerve,  285. 

Buchanan^  method  of  chelloplasly  of 
lower  lip,  6ufl. 


Buckhardt*3  method  of  opiening  retro 
phalangeal  ab^^ce***,  727, 

Bucks  interodateraldlap  method  of  chei- 
loplawty  of  upper  lip,  012;  methoil  of 
cheilo plasty  of  lower  lip,  00!l ;  methLH]  of 
(stoma  to  plasty,  tll5;  pin,  70;  pin  ear- 
rier,  103;  ^micircular  vertieal-ftap 
method  of  cheilo plasty  for  entire  load  of 
upper  lip,  013. 

Bullet,  nppronch  of.  through  counter 
openin^^  in  erunium,  author'^  melhtKl, 
200;  location  of,  after  guns-hot  wounds 
of  cranium,  207:  rem  ova  I  of,  after  gun- 
shot woiindf*  of  cranium;^  208. 

Bunion,  operations  for,  447,  treatment 
of,  and  remark**  on.  508. 

Buried  suture,   103. 

Burow's  methml  of  Hap  transfer  in  plastic 
surgery,  573. 

Burrell's  method  of  ligature  of  the  in* 
nominate,  with  re*^ecfion  of  the  sterno- 
clavicubir  artirulatiim  and  upj^ei  end 
of  ?*ternuin,  100:  operation  for  hjihiloal 
dislocation  of  humerus,  303. 

Bursjp.  352;  no  icons,  353. 

Bursitig,  poHiolecranon,  treatment  of, 
354;   prepatellar,  treatment  of,  353. 

BuHcir-H  noB-*iubpfrTio«teal  excision  of 
ankle  joint.  413. 

Button  suture,  103. 

Laehexia   Ihyreopriva,  722. 

t'atTein  citrate,  110. 

Calcaneum,  attachment  of  tendo-Aehil- 
lis,  4O0;  e.\ci«ion  of,  400;  gouging  of, 
409, 

Calcium  cblorid  in  cholttimia,  07;  in 
htciiiophilia.  07. 

t  anafization,  drainage  by,  107. 

C  a]>illaries,  operations  on,  215-223^ 

Cannula,  liellocq'a.  050, 

CarlHjIic  aeid.  tiO;  injection  of,  in  goitn*, 
8enn,  722;  in  preparation  of  field  ot 
oj^ratlon,  05;  t^Iution^,  50;  solutions 
for  in<^trumcnt8,  52;  with  oleaginous 
sub?»tance?<,  60. 

Carbroiate  of  wda,  for  deaniiing  Xhm 
hand^,  114;  dolutiona  of,  for  inatru- 
mentii,  G2. 

Carden'«?  amputation  of  thigh  through 
condyle?.,  52H;  n»**ult*i  of,  528, 

Cardiac  action  during  shock.  120, 

Caries  of  bone«^  350, 

Uanous  Ikjug,  gouging  of,  3*'>0;  comments 
on  gouging  of,  356. 

rarnorhan-(-'h«vas!ic  operation  on  secon*! 
«li virion  of  tii facial  nerve,  283;  pr€»- 
rauticmw   in,  283. 

Camot*?*  solution,  00, 

Carotid  artery.  c«»tnmon,  anatomical 
points  of,  lOl:  comtiion.  ligwturc  of, 
\\H);  external,  anatomirol  points  of, 
104;  e\t«*rmvl.  excision  of.  I>a%vliam, 
2tM):  externuL  gindes  to.  195;  external, 
ligature  of,  104;  ext4?rnal.  relation!?  of, 
104:    internal,    anatomical    points    of. 
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196;  internal,  guides  to,  196;  internal, 
injury  of,  in  excision  of  the  tonsil, 
634;  internal,  ligature  of,  196;  inter- 
nal, relations  of,  196. 

Carpo-metacarpal  articulation,  amputa- 
tion at;  of  thumb,  little,  and  index  fin- 
gers, 473. 

Carrier,  pin.  Buck's,   103;    Post's,  103. 

Cartilage,  thyroid,  681. 

Catgut,  chromacized,  93 ;  chromacized,  in 
radical  cure  of  aneurism,  207;  drain- 
age, 106. 

Catgut  ligatures,  81,  86;  characteristics 
of,  87 ;  chromacized,  90;  cumolized,  91 ; 
length  of,  87;  preparation  of,  87; 
sterilization  of,  87;  tensile  strength  of, 
87;  varieties  of,  87. 

Catgut,  preparation  of,  at  Bellevue  Hos- 
pital, 87:  at  Jetferrson  Hospital,  92;  at 
Johns  H(>i)kins  Hospital,  92;  at  New 
York  Hospital,  92;  at  Saint  Luke's 
Hospital,  92. 

Catgut  sutures,  97. 

Catlin  in  amputating,  463. 

Caustic  soda  in  preparation  of  dressings, 
113. 

Cautery  as  an  haemostatic,  79;  for  con 
trol  of  haemorrhage,  79,  241;  Paquelin 
in  treatment  of  birthmark,  224. 

Cavity,  filling  of,  with  bone  chips  in  os- 
teopla,sty,  450;  preparation  of,  in  os- 
teoplasty. 450. 

Cellulitis!,  danger  of,  in  operations  on 
thyroid,  722. 

Celluloid  plate,  use  of,  after  craniotomy 
for  epilepsy,  25(J. 

Celluloid  thread  suture,  98. 

Celsus's  method  of  cheiloplasty  of  lower 
lip,  607 :  single  circular  incision  method 
of  amputation  of  thigh,  536. 

Cerebellar  abscess,  260. 

Cerebellar  tumor,  craniotomy  for,  255. 

Cerebral  abscess,  258;  operation  for,  259; 
operation  for,  precautions  in,  260. 

Cerebral  tumor,  craniotomy  for,  251. 

Cervical  nerves,  operations  on  branches 
of,  320;  excision  of  posterior  branches 
of  first  three,  320;  resection  of  poste- 
rior divisions  of,  for  spasmodic  wry- 
neck, 562. 

Cervical  oesophagotomy,  668;  fallacies  of, 
668;  remarks  on,  669;  results  of,  670; 
treatment  after,  670. 

Chain  saw,  for  excision  of  bone,  364. 

Chalot's  operation  for  nasal  growths, 
656. 

Champagne.  119. 

Chassaignac's  operation  for  nasal  and 
naso-pharyngeal  polypi,  654. 

Chavasse's  o[)eration  on  the  second  por- 
tion of  trifiwial  nerve,  283. 

Cheek,  deformities  of,  616. 

Cheever's  method  of  pharyngotomy,  645; 
remarks  on,  645;  operation  for  nasal 
growths,  659. 

Cheiloplasty,  605. 


Cheiloplasty  of  lower  lip,  605;  Blasius*s 
method,  606;  Bruns's  method,  608; 
Buck's  method,  609;  C^Jlsus's  method, 
607;  Dowd's  method,  611;  Estlander*9 
method,  607;  Grant's  method,  606; 
horizontal  incision  method,  606;  Lan- 
genbeck's  circular  method,  608;  Lan- 
genlieck's  chin-flap  method,  609;  Mal- 
gaigne's  method,  610;  Sedillot's  meth- 
od, 611;  Syme-Buchanan  method,  609; 
Syme's  method,  609;  "V  "-incision 
method,  605. 

Cheiloplasty  of  upper  lip,  612;  Bruns's 
method,  612;  Buck's  method,  612; 
Buck's  semicircular  vertical-flap  meth- 
od, 613;  Diefi'enbach's  curved  flap 
method,  614;  Diefl"enbach's  "  S '^ 
shaped  flap  method,  614;  for  entire 
loss,  612;  Ledran-Mackenzie  method, 
615;  Sedillot's  vertical-flap  method, 
613;  Szymanowski's  method,  614. 

Cheyne's  metliod  of  drainage  of  the  lat- 
eral ventricles,  229. 

Chiene's  method  of  locating  the  Fissure 
of  Rolando,  247;  method  of  oi)ening 
retropharyngeal  abscess,  726;  operation 
of  osteo-arthrotomy  for  genu  valgum, 
444. 

Chicken   bones,  drainage  with,   106. 

Chisel,  for  osteotomv,  435;  Hartley's, 
298:  Pyle's,  298. 

Chloride  of  lime  for  cleansing  the  hands, 
114. 

Chloride  of  zinc,  solutions  of,  60. 

Chloroform,  28:  administration  of,  29; 
before  ether,  34;  dangers  of,  17:  in- 
halers, 30 ;  mixtures  of,  before  ether,  34. 

Chloroform  antesthesia,  28;  cases  suited 
for,  29:  cause  of  death  during,  28, 
29;  death  rate  of,  22;  in  craniotomy, 
238. 

Cholaemia,  action  of  calcium  chlorid  in, 
67. 

Chopart's  amputation  at  mediotarsal 
joint,  504. 

Chromacized  catgut,  90;  sutures,  97. 

Chronic  hydrocephalus,  227;  drainage 
agents  in.  228. 

C'hronic  thecitis,  352. 

Cicatricial  contraction.  Croft's  operation 
for,  578. 

Cicatrix,  position  of.  after  amputation, 
451. 

Cricoid  growth,  treatment  of,  by  division 
and  ligature,  226. 

Circular  craniotomy  for  fracture  of  skull, 
important  considerations  of,  236:  for 
fracture  of  skull,  repair  of  cranial 
opening  after,  235:  for  fracture  of  skull, 
results  of,  238;  removal  of  button  in, 
234;  utilization  of  rongeur  and  gouge 
in,  235. 

Circumclusion,  for  arrest  of  hiemorrhage, 
76. 

Circumflex  artery,  external,  ligature  of, 
148. 
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Circumflex  iliac  artery,  deep  ligature  of, 
142. 

Circumflex  nerve,  arm,  operation  on, 
323. 

Clamp,  for  correction  of  deviation  of  sep- 
tum nasi,  661;  Langenbeck's,  69;  Til- 
den  Brown's,  for  control  of  h»mor- 
rhage  in  amputation  at  the  hip  joint, 
546. 

Clark's  method  of  preparing  catgut,  91. 

Clavicle,  anatomical  relations  of,  379 ;  ex- 
cision of,  379 ;  morbid  processes  of,  379 ; 
operation  for  malignant  growth  of, 
380. 

Cleanliness  of  a  wound,  drainage  as  a 
factor  in.  104. 

Cleveland's  operating  table,  54. 

Gover's  inhaler,  26. 

Coaptation  and  relaxation  suture,  104. 

Coaptation,  retentive,  of  wound  surfaces, 
96. 

Cocain  as  a  local  anicsthetic,  37 ; 
for  arrest  of  haemorrhage  from  brain, 
241  ;  in  tenotomy,  331 ;  in  the  pre- 
vention of  shock,  121;  sterilization 
of.  41. 

Coccvx,  excision  of,  432. 

CofTce,  119:  in  shock,  121. 

Coleman's  method  of  controlling  haemor- 
rhage in  tvphoid  fever,  Q6. 

Collapse,  120,  122. 

CoUev's  method  of  uranoplastv,  626. 

Collodion,  101 ;  styptic,  68. 

Colly's  cuneiform  osteotomy  of  tarsus  for 
talipes  equino-varus,  447. 

Combined  dressing,  108. 

Common  carotid  art<?ries,  ligature  of  both, 
19.3. 

Common  carotid  artery,  anatomical 
points  of,  191 :  guides  to,  191 ;  ligature 
of,  190;  points  for  ligature  of,  192:  re- 
lati<ms  of,  191:  temporary  ligature  of, 
194. 

Common   iliac  artcncs,  relations  of,    132. 

Compensative  appliances  after  amputa- 
tion. 451. 

Compositi<»n  of  iodoform  gauze.  111. 

Compress««s  as  ha*mo>tatics,  70. 

Considerations,  important,  in  treatment 
of  ojKM'ation  wound,  96. 

Condyh's,  amputation  of  thigh  through, 
528:  Carden's  method,  .">28:  Carden's 
method,  results.  .V28:  Faraheufs  UKxli- 
fication  of  Canlen's  method.  529; 
(iritti's  method.  529;  Lister's  modifl- 
cati(m  of  Carden's  method,  528:  rc- 
sults  of  Stokes's  and  (Jritti's  method, 
530:  Sabanejeir's  osteoplastic  method. 
5.32:  Stokes's  inoditieation  of  Gritti's 
method.  52f>. 

Cone.  <loth   and   paper,  24. 

Con;:enital   defoniiitie**.  55S. 

Conjrenital  displaeeiiieiit  of  hip.  HofFa's 
operation.  439:  Lcnenz's  operation, 
440:  results  of  Ilotra%»  operation.  440: 
results     of     Lorenz's     operation,     440; 


treatment  after  Uoffa's  operation, 
439. 

Contiguous  anatomical  guide  to  an  ar- 
tery, 125. 

Contiguous  anatomy  of  abdominal  aorta, 
130,  131 ;  of  axillary  artery,  first  por- 
tion, 178;  of  axillary  artery,  third  por- 
tion, 180;  of  brachial  artery,  180;  of 
common  carotid  artery,  191 :  common 
iliac  artery,  132;  of  external  carotid 
artery,  194;  external  iliac  artery,  139; 
of  femoral  artery,  142;  of  inferior  thy- 
roid artery,  177;  innominate  artery, 
158:  of  internal  carotid  artery,  196; 
of  internal  iliac  artery,  135 ;  of  internal 
pudic  artery,  138;  of  palmar  arches, 
190;  of  popliteal  artery,  149;  of  radial 
artery,  185;  of  sciatic  artery,  137;  of 
subclavian  artery,  first  portion,  left 
side,  169;  subclavian  artery,  first  por- 
tion, right  side,  170;  subclavian  ar- 
tery, second  portion,  174;  subclavian 
artery,  third  portion,  171 ;  of  ulna  ar- 
tery, 188;  of  vertebral  artery,  174. 

Continuity,  ligature  of  arteries  in,  123. 

Continuous  suture,  102. 

Cooper's  method  of  ligaturing  abdom- 
inal aorta,  130;  of  ligaturing  the  in- 
nominate, 162. 

Cornu.  posterior    (brain),  249. 

Corrosive  sublimate  solutions,  59. 

Cotting's  operation  for  ingrown  toe-nail, 
568. 

Cotton  batting  dressing,  108. 

Cotton  gloves.  115. 

Cotton,  medicated.  108. 

Craniocerebral  topography,  245. 

Craniotomy,  circular,  231. 

Craniotomy,  for  fracture  of  the  skull, 
231;  for  brain  tumor,  245;  for  brain 
tumor,  precautions,  254;  for  brain  tu- 
mor, results,  255;  for  cerebral  tumor, 
251:  for  cerebellar  tumor,  255;  for 
cerebellar  tumor,  prec»autions,  2.>6; 
for  cerebellar  tumor,  result**,  2.56; 
for  epilepsy,  256;  for  epilepsy,  intrtnlue- 
tion  of  foreign  substances  after,  2.50: 
for  epilepsy,  remarks  on,  257 ;  for  epi- 
lepsy, results,  257;  for  evacuation  of 
pus,  257 ;  for  general  paralysis  of  the 
insane,  261;  for  gunshot  wounds,  26(5; 
for  gunshot  wounds,  after  treatment, 
270;  for  gunshot  wounds,  precautions 
in.  270;  for  gunshot  wounds,  result.**, 
270;  for  meningeal  haemorrhage,  238; 
for  meningeal  Iwemonhage,  prei'au- 
tions,  239:  for  meningeal  haemorrhage. 
results.  239 ;  for  microct»phalus,  linear. 
241:  for  thromlnisis  of  lateral  sinus 
and  jugular  vein.  260;  for  thromhonis 
of  lateral  sinus  and  jugular  ^^ein,  pre- 
cautirms.  261  ;  for  thromlx>sis  of  lateral 
sinus  and  jugular  vein,  results,  261  ; 
varieties  of.  231. 

Cranium,  gunshot  wounds  of,  266;  tre- 
phining of,  231. 
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Crede'g  operation  on  trifacial  nerve  at 
foramen  ovale,  293. 

Cricoid  cartilage,  082. 

Crico-laryngotomy,  tJ87. 

Grico-thyroid  space,  682. 

Cricotoniy.  VtHo. 

Crile  on  action  of  adrenalin,  07. 

Crile's  hot-water  mattress,  55:  rubber 
suit  for  shock,  122;  treatment  of  shock, 
121 ;  views  on  shock,  120. 

Croft's  operation  for  cicatricial  contrac- 
tion, 578;    remarks  on,  580. 

Crural  nerve,  anterior,  operation  on.  327. 

Cumolized  catgut,  91. 

Cuneiform  osteotomy,  433. 

Curvature  of  spine,  500 ;  plaster-of- Paris 
jacket  for.  Sayre,  500. 

Curtis's  method  of  ligaturing  the  innomi- 
nate. 104:  placing  of  ligature  in,  106; 
remarks  on,  107. 

Cushing's  method  of  intracranial  neurec- 
tomy of  trifacial  nerve,  303;  remarks 
on,  305;  results  of,  300. 

Cushing's  operation  for  facial  paralysis 
of  extra  cerebral  origin,  310;  remarks 
on.  310. 

Cushion  of  oakum  after  operation,  118. 

Cushion,  rubber,  surgical,  54. 

Cutaneous  amputation  flaps,  452. 

Cutting  tendency  of  silkworm  gut,  98. 

Cyanosis  during  shock,  122. 

Cystic  tumor  of  brain,  treatment  of,  254. 

Cysts,  branchial,  733. 

Czemy's  method  of  pharyngotomy,  046. 

Davidson's  syringe,  119. 

Da  vies- Colly,  cuneiform  osteotomy  of, 
tarsus  f(ir  talipes  e(|uino-varus.  447. 

Davies-Collv  method  of  uranoplasty, 
620:   remarks  <m,  020. 

Davy's  lever,  73:  for  '.ompressing  ab- 
dominal aorta,  541. 

Dawbarn's  excision  of  extemus  carotid, 
209;  method  of  saline  transfusion.  221; 
removal  of  external  carotid  arteries, 
194. 

Dead  spaces,  in  operation  wound,  97: 
management  of,  101,  104. 

Death,  cause  of,  after  excision  of  lower 
jaw,  377:  after  intracranial  neurec- 
tomy of  trifacial  nerve,  301 :  in  ampu- 
tation at  hip  joint,  540. 

Death,  due  to  air  in  veins,  122:  following 
rupture  of  third  perforating  branch  of 
the  profunda  artery,  148;  from  lateral 
ligature  of  the  internal  jugular  vein 
(Braun),  215. 

Death-rate  after  linear  craniotomy,  245; 
for  removal  of  brain  tumor,  2.^)5. 

Deaths  from  anwsthetics.  22,  43. 

Dec's  operation  for  webbed  fingers,  5(U. 

Decalcified  tul)es,  Xeuber's,  for  drainage, 
lot]. 

Deep  palmar  arch,  incision  for,  191. 

Deep  sutures,  98. 

Deformities,    558;    dependent    upon    per- 


verse muscular  action,  501 ;  due  to 
fusion,  503;  of  cheek,  010;  of  mouth, 
015;  of  nose,  592;  of  nose,  operations 
for,  593:  of  nose,  comments  on,  593; 
of  nose,  injection  of  parallin  for,  593; 
upper  lip,  012. 

Deformity  of  nasal  septum,  001. 

Deguise's  operation  for  salivarv  fistula, 
033. 

Deltoid,  myotomy  of,  348. 

Den  hard's  mouth  gag,  285. 

Dental  nerve,  anterior,  division  of,  278. 

Dental  nerve,  inferior,  284:  conunents  on 
operation  on,  280:  exjwsure  of,  in  den- 
tal canal,  288;  external  or  facial  route 
to,  280:  Horsley's  incision  for,  287:  in- 
ternal or  buccal  route  to,  285;  Keen's 
incision  for,  287;  KUhn's  incision  for, 
287 ;  Linhart'a  incision  for,  287 : 
Liicke's  incision  for,  287;  operation  on, 
285;  precautions  for  operaticm  on,  280, 
288:  situations  for  exposure  of,  285. 

Desault's  oj)eration  for  salivarv  fistula. 
ri32. 

Desprez's  operation  for  removal  of  nasal 
and  naso-[)haryngeal  jH)lypi.  (i53. 

Diagram  of  arrangements  for  operation, 
115. 

Diday's  operation  for  webbed  fingers, 
504;  objecrtions  to,  505. 

Diefrenbach-Fergusson  method  of  urano- 
plasty, 025;  remarks  on,  025. 

Dieffcnlmch's  circular-flap  methcxl  of  am- 
putation at  hip,  552;  methcxl  of  flap 
transfer  in  plastic  surgery,  572;  opera- 
tion for  single  harelip,  tK>2:  operation 
of  rhinoplasty,  584:  pyriform  flap  in 
rhinoplasty,  589:  "  S  "-shaped  flap 
method  of  cheiloplasty,  014;  curved- 
flap  method  of  cheiloplasty,  014. 

Diet,  9. 

Digital  pressure  as  an  ha^rnostatic,  71. 

Digitalis,  119;  during  sliock,  122. 

Director,  grooved,  47,   129. 

Disarticulation  at  ankle  joint,  509;  at 
carpo-metacarpal  joint  of  three  inner 
metacarpal  bones,  473:  at  elbow  joint, 
481:  at  hip  joint,  540:  at  knee  joint, 
523:  at  knee  joint,  results,  527:  at 
mc<liotarsal  joint,  504;  at  metacarpo- 
phalangeal articulati<ms,  471;  at  me- 
tatarsophalangeal joint,  499;  at  pha- 
langeal articulations  of  hand.  409;  at 
shoulder  joint.  480:  at  tarso- metatar- 
sal joints,  502:  at  wrist  joint,  477. 

Disarticulation  of  great  toe,  498;  of  last 
four  metacarpal  bones,  475;  of  little 
toe,  498;  of  phalanges  of  toc»s.  490:  of 
toes.  497:   subastragaloid,  of  foot,  506. 

Dislocation  at  hip,  arthrotomy  for,  431. 

Dislocation  of  humerus,  habitual,  opera- 
tion for,  393:  habitual,  results  of  opera- 
tion for.  393;  i'-reducible,  arthrotomy 
for,  391. 

Displacement  of  ulnar  nerve,  324;  Mac- 
Cormac's  method  of  treatment  of,  324. 
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Dissection,  blunt,  49. 

Divided  tissues,  uniting  of,  98. 

Dorsalis  pedis  artery,  ligature  of,  153; 
linear  guide  to,  153;  muscular  guide 
to,   153. 

Dorsalis  penis  artery,  ligature  of,  138. 

Douclie,  temperature  of,  117. 

Douching  cut  surfaces,  116. 

Douching  apparatus,  108;  improvised, 
108. 

Dowd's  method  of  cheiloplasty  of  lower 
lip,  (ill;  remarks  on,  612. 

Downcs's  thermic  angiotube,  79. 

Doyen's  method  of  intracranial  neurec- 
tomy of  trifacial  nerve,  302. 

Drainage,  104;  after  gunshot  wounds  of 
the  cranium,  208,  270;  after  removal 
of  brain  tumor,  254;  agents  in  chronic 
hydrocephalus,  228;  anterior,  of  lateral 
ventricles  (Cheyne,  Southerland),  229; 
by  canalization,  107;  in  septic  cases, 
95 :  means  of  securing.  105 ;  spinal  me- 
ningeal, 316;  with  catgut.  106:  with 
chicken  bones,  106;  with  horsehair, 
106:    with  silkworm  gut,   100. 

Drainage  tubes,  105;  removal  of.  106. 

Dressing,  combined,  108;  cotton  batting, 
lOS:  gauze,  110.  111.  112:  jute.  112; 
moss,  112;  muslin,  112;  open,  after  op- 
eration, 118;  peat,  112;  rubber  dam, 
108:  sawdust,  112;  wood  pulp,  112; 
wood  wool,  112. 

Dressings,  antiseptic,  107;  aseptic,  107; 
change  of,  after  operation,  118;  pro- 
tective, 107. 

Dry  stretching  of  nerves,  272. 

Dubrueil's  radial-flap  method  of  ampu- 
tation at  the  wrist  joint,  479. 

Duncan's  method  of  neuroplasty,  275. 

Dupuytren's  external  and  internal  flap, 
amputation  at   shoulder  joint,  488. 

Dupuytren's  contraction,  351 ;  Adams's 
operation  for,  351  :  (loyranil's  opera- 
tion f<»r,  351  :  Hardie's  mo«lificati<>n  of 
(loyraud's  operation  for,  351;  remarks 
on  operations  for.  3,52. 

Dura,  closure  of,  after  craniotomy,  314; 
exposure  of,  in  Hartley-Krause  opera- 
tion, 299;  opening  of,  in  larninectomv, 
313. 

Dural  llap  in  craniotomy  for  brain  tu- 
mor, 253. 

Duration  of  drainage,  105. 

Duval'**  siipianiaileolar  amputation  of 
leg,  516. 

ftcraseur,  removal  of  tongue  with.  Ra- 
ker. 641. 

EdrboliN's  iMctliod  of  prepnrini;  chronn- 
cizcji  catgnt.  90;  operating  table, 
56. 

KdimnnNs  ^tay  knot,  84:  in  ligature  of 
the  iniioniinate,  1(52. 

Eisci««lH'ri!'<  o«*teoplastic  amputation  of 
leg.  530. 

Elastic  bandage,  Esmarch's,  69. 


Elastic  bandages  in  shock,  119. 

Elbow  joint  amputation,  481;  anatomical 
points  for,  481;  anterior  single-flap 
method,  482;  circular  method,  482; 
commentson,  483;  results  of,  483;  ellip- 
tical-flap methods,  481. 

Elbow  joint,  excision  of,  395;  Hiiter's, 
395;  Langenbeck's,  396;  Liston's,  397; 
Ollier's,  397 ;  Ollier's,  subperiosteal, 
396. 

Electric  battery,  during  operation,  119. 

Electro-cautery,  79. 

Electrolysis  in  treatment  of  birthmark, 
224. 

Emergencies,  si)ecial,  during  an  opera- 
tion, 120. 

Emphysema  after  wounds  of  neck,  724. 

Encapsulate  brain  tumor,  treatment  of, 
253. 

Encephalocele,  231. 

Endoscope  in  oesophageal  stricture,  674. 

Enemata,  high,  during  shock,  121;  of 
saline  fluid,  222. 

Engine,  surgical,  364. 

Enucleation  of  astragalus  for  clubfoot, 
Lund,  449:   results,  449. 

Enucleation  of  goitre,  Socin's,  718;  com- 
ments on,  718. 

Enucleation  resection  of  goitre,  Kocher's, 
717. 

Knteroclysis,  222;  during  shock,  121. 

Epidural  haMUorrhage,  238. 

Epigastric  artery,  deep,  ligature  of,  141; 
linear  guide  to,  141. 

Epilepsy,  craniotomy  for,  256;  operations 
for,  257. 

Epileptics,  operations  on,  6. 

Erasion  of  joint,  424. 

Erector  spina*,  myotomy  of,  338. 

Erysipelas,  6. 

Esmarch's  amputation  of  foot,  515;  band- 
a«;e  in  aneurism  of  the  extremities,  2(H», 
207:  elastic  bandage,  (>9:  inhaler.  30; 
operation  for  immobility  of  inferior 
maxilla,  377:  tourniipiet  for  compres- 
sion of  alxlominal  aorta,  541. 

Essential  oils,  62. 

Essential  reijuirements  relating  to  opera- 
tions, 9. 

Estlantier's  method  of  cheiloplasty  of 
lower  lip,  607. 

Ether,  23;  amount  required  to  produce 
insensibility.  27  ;  as  a  local  anipsthetic. 
3();  contra-indications  to  use  of.  24; 
dangers  of,  17:  during  shock,  122;  hy- 
podermics of,  14:  inliammability  of, 
24:  in  preparation  of  held  of  o|>eration. 
95:  manner  of  administering.  27;  with 
chhiroform,  31. 

Ether  ana'sthesia,  cerebral  excitement  in, 
24:   de.ith-rute  in,  22;  stages  of,  28. 

Ether  inhah-r**.  24. 

Ethereal  solution  in  preparation  of  fleld 
(»f  operation.  95. 

Ethyl  chloride  as  a  general  ansFSthetic, 
34:  as  a  local  anipsthetic,  36. 
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Ethyl  bromide  as  a  general  ansesthetic, 
34. 

Eucain  hydrochlorate,  43. 

Euealyptol,  62. 

Excision  of  ankle  joint,  411 ;  landmarks 
for,  412;  non-subperiosteal,  Busch,  413; 
non-subperiosteal,  comments  on,  414; 
results  of,  414;  subperiosteal,  Langen- 
beck,  412;  Vogt's,  413;  treatment 
after,  414. 

Excision  of  astragalo-scaphoid  joint  for 
relief  of  talipes,  Ogston,  449. 

Excision  of  astragalus,  410;  anatomical 
points  for,  410;  by  double  incision, 
411;  by  oval  incision,  410;  results  of, 
411. 

Excision  of  bone,  361;  general  remarks 
on,  361 ;  incisions  for,  361 ;  instruments 
employed,  363;  in  young  persons,  362; 
time  for  operation  of,  362;  treatment 
of  wounds  after,  365;  usefulness  of 
member  after,  362. 

Excision  of  bones  of  face,  365. 

Excision  of  bones  of  forearm,  lower  ex- 
tremities of,  Bourgary,  400. 

Excision  of  bones  of  leg,  416;  precautions 
for,  416. 

Excision  of  calcaneum,  409;  Farabeuf's 
incision  for,  410;  remarks  on,  410;  re- 
suits  of,  410. 

Excision  of  cervical  nerves,  posterior  di- 
visions of  first  three,  320;  results  of, 
320. 

Excision  of  clavicle,  379;  entire,  380;  in 
part,  381 ;  precautions  for,  381 ;  results 
of,  381. 

Excision  of  coccyx,  432. 

Excision  of  elbow  joint,  395;  anatomical 
points  for,  395  ;  Hiinter's,  395  ;  Langen- 
beck's,  396;  Liston's,  397;  Ollier's, 
397;  subperiosteal,  396;  remarks  on, 
397;  results,  399;  treatment  after, 
398. 

Excision  of  external  carotid  artery,  Daw^- 
barn's,  209;  comments  on,  210;  results, 
211. 

Excision  of  great  trochanter,  425. 

Excision  of  hip  joint,  425;  anatomical 
points  for,  425;  Barker's,  428;  conserv- 
ative subperiosteal  operation  of,  Lan- 
genbeck's,  427;  Farabeuf's,  428;  gen- 
eral remarks  on,  429:  methods  of,  426; 
radical  operation.  White's.  426;  results 
of,  430;  Savre's,  429;  treatment  after, 
430. 

Excision  of  humerus,  384;  anatomical 
points  for,  384;  complete,  395;  head  of, 
388;  lower  extremity  of,  394;  partial, 
387;  results  of,  395;  'shaft  of,  394;  sub- 
periosteal.of  head. 387;  treatment  after, 
395;  upper  end,  385;  upper  end,  Mac- 
Connac's  posterior  incision  for,  386; 
upper  end,  oblique  incision  for,  385; 
upper  end,  through  Langenbeck's  ver- 
tical incision,  385;  upper  end,  through 
posterior  incision,  387. 


Excision  of  knee  joint,  416;  anatomical 
points  for,  417;  by  transverse  incision. 
Bird's,  419;  fixation  of  bones  after, 
422;  Konig's  method  of  fixing  bones 
after,  423;  non-subperiosteal,  Macken- 
zie, 418;  subperiosteal,  Langenbeck's, 
420 ;  subperiosteal,  Ollier's,  421 ;  re- 
marks on,  421;  results  of,  423;  treat- 
ment after,  423. 

Excision  of  lower  jaw,  373;  alveolar  pro- 
cess of,  376;  anatomical  considerations 
for,  373;  central  portion  of,  374;  com- 
plete, 376;  condyle  of,  378;  incisions 
for,  374;  lateral  portion  of,  375;  re- 
marks on,  374;  results  of,  377;  treat- 
ment after,  377. 

Excision  of  metacarpo-phalangeal  joints, 
407. 

Excision  of  metatarso-phalangeal  joint  of 
great  toe,  408. 

Excision  of  metatarso-phalangeal  joints, 
408. 

Excision  of  meningocele,  230,  318;  pre- 
cautions for,  230;  results  of,  231,  318. 

Excision  of  patella,  425;  precautions  in, 
425;   results  ofj  425. 

Excision  of  phalangeal  joints  of,  407. 

Excision  of  radius,  399;  results  of,  400. 

Excision  of  scapula,  381 ;  acromion  pro- 
cess of,  382;  angles  of,  383;  body  of, 
382;  complete,  381;  complete,  Fergus- 
son's  method  of,  382;  glenoid  angle  of, 
383;  glenoid  angle  of,  MacC'ormac'>, 
382:  glenoid  angle  of.  Pollocks,  382; 
remarks  on,  384;  results  of,  384; 
Spence's,  382;  subperiosteal,  383;  treat- 
ment alter,  384. 

Excision  of  shoulder  joint  from  behind, 
Kocher's,  390;  comments  on,  391. 

Excision  of  the  sternum,  379;  results  of, 
379. 

Excision  of  superior  maxillae,  simultane- 
ous, 372;   results,  373. 

Excision  of  the  sympathetic  for  exoph- 
thalmic goitre,  Jaboulay  and  Jonnes- 
co's,  721. 

Excision  of  tarso-metatarsal  joints,  408; 
remarks  on,  408. 

Excision  of  tongue,  methods  of,  635; 
"  V  "-shaped  incision  for,  635. 

Excision  of  tonsil,  633. 

Excision  of  ulna,  399;   results  of,  400. 

Excision  of  upper  jaw,  365;  below  floor 
of  orbit  with  median  incision,  369;  be- 
low infraorbital  foramen,  extra  buccal 
method,  371:  below  infraorbital  fora- 
men, intrabuccal  method,  371;  com- 
plete, 367 :  complete,  anatomical  consid- 
erations for,  367 ;  complete  with  median 
incision,  368;  Fergusson's  incision  for, 
368;  Gensoul's  incision  for,  368;  Lan- 
genbeck's incision  for,  368;  lines  of  in- 
cision for,  367:  Liston's  incision  for, 
368;  JJzar's  incision  for,  367:  par- 
tial, 371;  remarks  on,  365;  results  of, 
373;  subperiosteal,  370;  through  intra- 
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buccal  incisions,  370;  treatment  after, 
372;  Velpeau's  incision  for,  3tJ8. 

Excision  of  varicose  veins,  217. 

Excision  of  wrist  joint,  400;  comments 
on,  404;  complete  subperiosteal,  i^an- 
genbeck's,  402;  complete  subperiosteal. 
Lister's,  404;  complete  subperiosteal, 
Ollier's,  403;  important  considerations 
for,  400;  precautions  for,  405;  results 
of,  400;  treatment  after,  405. 

Excision,  treatment  of  spina  bifida  bv, 
318. 

Excisions  of  lower  extremities,  407. 

Excisions  of  phalangeal  joints  of  tarsus, 
407. 

Exci>*ion8  of  upper  extremity,  384. 

Exophthalmic  goitre,  excision  of  sympa- 
thetic for,  Jaboulay  and  Jonnesco's, 
721. 

Exothyropexy,  Jaboulay's,  721. 

Exploration  of  brain  for  pus,  258;  for  tu- 
mor, 253. 

Extemporized  retractors,  129. 

Extensor,  brevis  pollicis,  tenotomy  of, 
331 ;  communis  digitorum,  tenotomy  of, 
331 ;  longus  digitorum,  tenotomy  of, 
335;  longus  pollicis,  tenotomy  of,  331: 
ossis  metacarpo  pollicis,  tenotomy  of. 
331;  proprius  hallucis,  tenotomy  of, 
335. 

External  carotid  artery,  ligature  of,  194. 

External  or  facial  route  to  inferior  dental 
nerve,  286. 

Extirpation  of  aneurism,  202;  of  the  ex- 
tremities, 206. 

Extra  buccal,  operation  on  buccal  nerve, 
Zuckerkandl's,  290;  route  to  lingual 
nerve,  289. 

Extract,  suprarenal,  as  an  haemostatic,  06. 

Extraperitoneal  ligature  of  the  common 
iliac  arterv,  133;  of  internal  iliac  ar- 
tery, 136.  ' 

Fabrics,  textile,  sterilization  of.  112. 

Face,  excision  of  bones  of,  365. 

Facial  artery,  anatomical  points  of,  200; 
guides  to,  200:  ligature  of,  200. 

Facial  nrrve,  307:  bony  guides  to,  307; 
exposure  of,  behind  pina,  Baum's,  307; 
stretching,  307:  stretching,  results  of, 
310. 

Facial  nerves  in  opening  the  mastoid  an- 
trum, 264. 

Facial  paralysis,  extracerebral  origin,  op- 
eration for,  C'ushing's,  310;  remarks  on 
<»peration  for,  311. 

Facial  route  to  inferior  dental  nerve,  286. 

False  joint,  formation  of,  at  hip,  437. 

FaNe  teeth,  removal  of,  before  aniesthe- 
^ia,  11. 

Farabcufs  amputation  of  leg  at  upper 
third.  ."»21 :  amputation  of  thigh,  long 
anterior  and  short  posterior  Hap  meth- 
od, 537:  excisi(m  of  hip  joint,  428:  for- 
ceps. 465:  iiK^isioii  for  exci-^ion  of  os- 
calcis.  410;  internal  plantar-tlap  meth- 


od of  amputation  for  great  or  little 
toes,  499;  mollification  of  Carden*s  am- 
putation of  thigh  through  condyles,  529. 

Fascia,  division  of,  127;  division  of  con- 
tracted, 352;  palmar,  350;  plantar,  349. 

Fascia?,  important,  349. 

Fasciatome,  349. 

Fauces  and  tonsil,  anatomical  points  of. 
644. 

Fauces,  pillar,  tumor  of,  and  of  tonsil,  re- 
moval of,  644. 

Feeding  after  intubation  of  larynx. 
697. 

Femoral  surtery,  anatomical  points  of,  142; 
digital  compression  of,  540;  ligature  of, 
142;  points  for  ligature  of,  143;  com- 
mon, ligature  of,  143;  common,  relations 
of,  142;  deep,  ligature  of,  148;  deep,  re- 
lation to  femur,  148;  superficial,  ana- 
tomical points  of,  145;  superficial,  liga- 
ture of,  145;  superficial,  relations  of, 
142. 

Femoral  vein,  results  of  ligature  of,  215. 

Femur,  division  of  neck  of,  V^olkmann's, 
437 ;  division  of  neck  of,  with  osteotome, 
437 ;  intertrochanteiic  osteotomy  of, 
Sayre's  modification  of  Barton's,  438; 
intertrochanteric  osteotomy  of,  Volk- 
mann's,  438;  neck  of,  subcutaneous  di- 
vision of,  Adams's,  436;  osteotomy  of 
shaft  of,  Gant's,  438;  treatment  of, 
after  osteotomy,  439. 

IVrgusson's  incision  for  complete  excision 
of  upper  jaw,  368;  lion-jawed  forceps, 
465 ;  method  of  excision  of  scapula,  382 ; 
method  of  uranoplasty,  625,  626;  meth- 
od of  uranoplasty,  cases  suitable  for, 
628;  method  of  uranoplasty,  remarks 
on,  628;  method  of  uranoplasty,  treat- 
ment after,  628:  modification  of  Piro- 
goff's  amputation  of  foot,  513;  opera- 
tion for  varicose  veins,  218. 

Fergusson-Webber's  incision  for  raising 
the  superior  maxilla,  660. 

Field  of  operation,  preparation  of,  94. 

Finger,  amputation  at  first  phalanx,  469; 
amputation  at  second  phalanx,  470;  in- 
dex, amputation  of,  at  carijo- metacar- 
pal articulation,  473;  little,  amputation 
of,  at  car|)o- met  a  carpal  articulation, 
473:  stalls,  rubber,  115;  supernumerary. 
563. 

Fingers,  amputations  of,  469;  webbed, 
563. 

Fissure,  intra-parietal,  240;  longitudinal. 
248;  parioto-occipital.  248;  procentral 
or  vertical  tem|K>ral,  249;  of  Rolando. 
246:  of  Rolando,  location  of,  by 
Chiene's  methml,  247;  of  Sylvius,  247*: 
subfrontal,  249;  superfrontal,  249; 
transverse,  248. 

Fi*itula.  salivary.  632;  Agnew's  operation 
for,  ()32:  Deguise's  operation  for.  633; 
Desault'^i  operation  for,  632;  Richelot's 
operation  for,  633;  Vim  Buren's  opera- 
tion  for,  632. 
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I'lnp,  amputation,  elliptical,  481 ;  dura], 
in  craniotomy  for  brain  tumor,  253 ;  for 
rhinoplasty,  588;  for  rhinoplasty,  Kce- 
gan's,  589;  for  rhinoplasty,  l^ngen- 
beck*8,  589;  for  rhinoplasty,  pyriform, 
of  Dieffenbach,  589;  for  rhinoplasty, 
triangular,  588;  osteoplastic,  in  lami- 
nectomy, 315;  of  soft  parts,  in  craniot- 
omy for  cerebellar  tumor,  250 ;  size  of. 
in  plastic  surgery,  509. 

Flaps,  Agnew's  method  of  forming,  in 
thigh  amputations,  535. 

Flaps,  amputation,  circular,  453;  com- 
parative merits  of  dillerent  forms  of, 
453.  459:  cutaneous,  452;  double,  472; 
equilateral,  458;  hood,  458;  lateral,  472: 
Lister's  rule  for  length  of,  458;  methods 
of  making,  453;  mixed  double,  S(klillot, 
457;  modified  circular,  450;  musculo- 
cutaneous, 452;  oval  or  racket,  450; 
periosteal.  452.459;  rectangular,  Teale's, 
458;  semilunar,  Liston*s,  450;  single, 
450. 

Flaps,  bone,  in  craniotomy,  251 ;  classifi- 
cation of,  in  amputations,  452;  depend- 
ent as  a  means  of  drainage,  105;  length 
of,  in  amputation,  451:  methods  of 
transfer  of,  in  plastic  surgery,  571:  mi- 
gratory, in  plastic  surgery,  571 :  nutri- 
tive integrity  of,  after  amputation,  452 ; 
osteoplastic,  530;  osteoplastic,  in  ura- 
noplasty, 025. 

Flaps,  transfer  of,  in  plastic  surgery,  571: 
by  grafting,  575 ;  by  invei-sion  and  ever- 
sion,  574;  by  jumping,  574;  by  sliding 
in  a  curved  line,  572;  by  sliding  in  a 
direct  line,  571;  by  Tagliacotian  meth- 
od, 574. 

Fletcher's  aneurism  needle,  130. 

Flexor  carpi,  radial  is,  tenotomy  of. 
331;  ulnaiis,  tenotomy  of.  .331. 

Flexor  longus  digitorum.  tenotomy  of. 
332;  precautions  in  tenotomy  of.  333. 

Flexor  hmgus  pollicis,  tenotomy  of,  3.33. 

Flexor  proifoundus  digitorum,  tenotomv 
of,  331. 

Flexor  sublimis  digitorum,  tenotomv  of, 
331. 

Floss  silk  stay  knot.  84. 

Fluhrer's  prol>e,  207. 

Focal  epilepsy,  results  of  operations  for, 
257. 

Food,  after  anaesthesia.  21. 

Foot,  amputation  of.  Hruns's,  515;  Es- 
march's  modification  of  Le  Fort's,  515: 
Fergusson's  modification  of  Pirogofr's. 
513;  Le  Fort's  modification  of  Piro- 
goff's.  514;  Pirogoff's,  512:  Pirogoff's, 
remarks  on  and  results  of,  513:  results 
of,  515. 

Forbes's  modification  of  Chopart's  ampu- 
tation at  mediotarsal  joint,  505. 

Forceps,  77;  bone-cutting.  Liston's.  405: 
bone-holding,  304;  biine,  in  dislocation 
and  fracture  of  humerus,  .392:  Fergus- 
son's  lion-jawed,  405;  Farabouf's,  405; 


for  correction  of  deviation  of  septum 
nasi,  001 :  Hofmann's  bone-cutting, 
242;  needle,  99;  throat,  004;  thumb, 
40,  129;  thumb,  with  claw  bite,  47; 
thumb,  mouse  tooth,  129;  tongue,  13, 
119;  torsion,  77. 

Forcipressure,  78-129. 

Forearm  amputation,  479:  anatomical 
points  for,  479 ;  circular  skin-Hap  meth- 
od, 479;  comments  on,  481;  equilateral 
skin-flap  method.  480;  Jacobson's  pos- 
terior flap  in,  480;  musculo-cutaneoua 
method  of.  480;  results  of,  481. 

Foreign  bodies,  found  within  the  brain 
after  gunshot  wound,  200;  in  air  pas- 
sages, 098;  in  air  passages,  comments 
on,  099;  in  air  passages,  results,  700:  in 
air  j)assages,  treatment  of,  099:  in 
oesophagus.  004;  in  <i?sophagus,  intra- 
thoracic portion,  070;  in  oesophagus, 
remarks  on,  005. 

Foreign  body  in  bronchus,  099 :  in  larynx, 
098;  in  trachea.  098. 

Fork  as  a  retractor,  129. 

Fountain  syringe  as  an  irrigator,  108. 

Fowler's  inhaler,  20:  methml  of  sterilizing 
catgut,  87:  operating  table,  55;  opera- 
tion for  webbed  fingers,  500. 

Fracture  of  larynx  or  hyoid  bone,  724;  of 
skull,  craniotomy  for,  231. 

Frazer's  method  of  intracranial  division 
of  trifacial  nerve,  300. 

French  method  of  rhinoplasty,  580. 

Fresh  air  during  sh(x.'k,  121. 

Friction  knot,  82. 

Frontal  sinus,  trephining,  205. 

Functions  of  bones,  35(). 

Furneaux-Jordan  amputation  at  hip 
joint,  554. 

Fusifonn  aneurism,  radical  cure  of,  207. 

Gag.  mouth,  119;   Dcnhard's,  285;   Good- 

willie's,  285. 
Gait's  trephine,  231. 
Galvano-cautery,    80;     in     bronchotomv, 

090. 
Ganglion.   352:    Meckel's,  278;    operative 

methods  for  cure  of.  352. 
Gangrene  following  ligature  of  the  femoral 

vein,  215;  use  of  the  elastic  bandage  in, 

70. 
Gant's  method  of  osteotoniv   of  shaft  of 

femur,  438. 
"  Gas  and  ether  "  anjesthesia.  death-rate 

in,  22. 
Gas  an<l  ether  Iwfore  chloroform,  34. 
Gas  and  oxygen  anjesthesia,  33. 
Gas  before  ether,  34. 
(Jastrotomy,  071.  073:  comments  on,  071; 

instruments    for,    071 :    precautions    in, 

071. 
Gauze,  bichloride.  111:  dressing  for  oper- 

aticm   wound,    107;    improvised   aseptic 

and    antiseptic,     112:     iodoform.    110; 

iodoform,  in  septic  cases,  95;   packing, 

to  arrest  bleeding.  90 ;  pads,  aseptic,  03 ; 
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quiility  u&etl  at  TWlleviiP  Hospital.  112; 
strips  for  drainage^  1D*J;  TliitMt*rirs, 
111. 

Gelatin  a»  an  haemostatic,  116, 

General  oonaiderations  in  Itjjfatiirf  ol  ar- 
teries, 125;  diet!  net  ion  l>et\vei*D  artenVa 
iiiid  veins,  126:  giiide*^  lo  artt*ries,  Vi*y; 
kind  of  instrument!*  rv(]inrL»(J,  129; 
mod  PS  of  lij^utiiniiji,  125;  o  pinning  of 
i^lieailii  of  vpHK'ls*,  127;  pasnagt*  of  Ujtra- 
ture,  127,  12.S;  pt»*iiti(in  of  part,  126; 
primary  im-JHinn.  12<>;  Holectitm  of  site 
for,  126:   tying  of  ligature,  12^K 

General  considerations  of  ainputatione, 
45L 

General  considerations  of  o|K'rative  sur- 
gery, 1;  age,  2;  diet,  t>:  nur?^ing.  0;  oc- 
cupHtion.  3;  phvMieal  i"<nulition.  ^1 ;  place 
lor  operation.  7;  relation  c^f  surgi*<*n  to 
patient,  1;  rccinireriunt*^  fur  operation. 
9;  »ex,  3;  siek-rtH-im,  H;  time  for  ofiera- 
lion,  7. 

General  remarks  on  preparation  for  oper- 
ation, i^o. 

Gen^our^  inciHJon  for  complete  excision 
of  upper  jaw;  3GH. 

Genu  vafguni,  anatomical  points  for  oper- 
ut]on<«>  for,  442;  operatiifn**  for»  442;  <n^- 
UHi-jirthroloniy  for,  tMiiene'i^,  444  :  o«teo- 
artlirotomy  for,  OgKlorr*.  44,1;  OHteo- 
artlirotomy  for,  Ritni-s's,  44:i ;  osteo  ar- 
tlirotomy for.  reHtiU*^  of,  444;  niipraeon- 
ilyloid  osteotomy  for,  Mai-i^wenrt,  443; 
supraeondyloid  o«^teotoniv  for,  reaultft, 
443. 

Genu  varum,  ohieotomy  for,  444;  osteot- 
omy for.  renults,  445. 

Ger!itpr^s  nietiiod  of  tanrponing  the  tra- 
chea, 7t*7. 

Gersuny's  method  of  meloplasly,  018, 

Gibnevs  method  of  thortening  tendo 
Adijllis,  342. 

Gigli-Haertel  saw,  243;  saw  for  ejccision 
of  bone,  364. 

Girald^'s  operation  for  single  harelip,  <M>2t 

Gimrd'»  operation  for  diverticula  of  the 
ce^iophagu*-.  (JXl, 

GirdnerV  telephone  probe.  267, 

Gland,  parotid,  nnatomiciil  pointH  of,  734; 
contra  indications  to  extirpatiitn  of, 
735;  extirpation  of,  734;  rp^ulin  of  ex- 
tirpation  of.  737. 

GlandH,  lymphatic,  ef»rvical.  ineiiions  for 
r\*niovftl  of.  728;  Hart  ley '«  operation  on, 
730;  John**  Ho[>kinh  lio^pjttil  operation 
i»n,  Mitchcir^,  731  ;  removal  of,  727; 
results  of  removal  of.  733:  treat toent 
after  removal  of,  733;  Trcvei**^  opera- 
tion on.  720. 

Gleis^'s  method  of  nen^e  suture,  274, 

Gk»wr%.  ih«»,  *^uturc,  102. 

Glove*.  anti»epUt%  114;   cotton,  115. 

Gluteal  nrtery,  antttomical  \mi\\»  of,  13*1; 
art^*rv,  ligature  of,  136;  nQTVe,  exposure 
of,  324, 

Gkcoeuria  after  anipsthesia,  21* 


Goitre.  iina*sthesia  for.  716:  angular  in^ 
ci.^ion  for,  714;  dangers  of  operation* 
on,  722;  dislocation  of  Gie,  712;  enucle- 
ation of,  717,  7!K;  enuc]eation-r(*Bectto& 
of,  Kocher's,  717;  enuelealion-re^ie<nion 
of,  c*>inments  on,  718;  eniieleation- 
rcHiPction  of.  precantionsi  in.  7 IN;  exoph- 
thalmii',  excision  of  tiympathetie  lor, 
Jaboulay  and  Jonneitcos,  721;  injection 
of,  721  ;  intrathoracic,  removal  of,  717; 
pi^cauUons  for  excision  of,  715;  recur- 
rent. 720:  re?*ection  of,  Kot^herX  710: 
treatment  of,  by  ligature  of  tiiyixtid 
arteries,  720;  Trendrlenburg's  opera- 
lion  for,  721. 

Goodvvillif*s  njouth  gag,  2H5. 

Gouging  of  calcaneum,  400;  of  carious 
lif^ne,  356;  of  carious  bone,  comments 
on,  356, 

Lio\  rautis  o|>eration  for  Dupuytren's  ron- 
traction.  35L 

(iraeili?^,  tcn*>tomy  of,  336. 

Grud't*  method  of  loosening  ligatures,  85. 

Grafting,  #*kin,  575. 

Grant's  method  of  cheiloplasty  for  lower 
lip,  606, 

Gravels  di^^ease.  721. 

(ireat  toe.  amputation  of.  408;  by  inter- 
nal filantar  thip  method,  Furaheufs, 
40fh  hy  oval  6rto  tnethml,  400;  hy 
Ki|U!ire-6a|»  method,  40H ;  first  ohnlanx 
of,  406,  407 ;  with  metatiii'dal  bone. 
501;  through  !a*t   phalanx,  497. 

Great  tiw,  excision  of  metAtarso-phalfin- 
geal  joint  of,  4tlH. 

tJreen  stiap,  confined,  in  prepttrntion  of 
area  for  operation,  05;  for  cleans»ing  th*» 
hiinc|«,  114, 

Uriitinui  in<'iMon  for  ligature  uf  extcmat 
iliac  arteiy,  140. 

Gritti'8  oateoplafftio  amputation  of  thigh. 
52t». 

Grooved  ill  rector,  47.  120. 

tlroHSi's  artery  compressor,  78. 

Guerin'^  operiilion  for  naftal  growths,  <».ii». 

Guide,  b*tny,  to  carotid  artery,  exlernnl, 
105;  to  eaiotid  artery,  internal.  UWi; 
to  lingual  artery,  iOK:  to  fiuMavian 
artery,  M'cond  and  thinl  portioMH,  172; 
to  teru|M>ral  artciy,  201;  to  thyroid  Uf- 
terv,  inferior,  178;  to  vertebral  aiterv. 
175. 

Guide,  linear,  to  abilominal  Aorta,  130, 
131;  to  axillary  artery,  tlrst  porticitt, 
17H;  to  axillory*  artery,  third  portion, 
170;  to  brai'hiiil  artery,  181  t  to  carotid 
artery,  comnutn.  101  .  to  carotid  artery, 
external,  104:  t o  ca  rot Ul  artery .  i n trr* 
nal,  106;  to  ilorniilin  yieili*  artery,  153; 
to  epign!*tric  nrtery,  deep.  141  ;  to  fem- 
oral artery,  143:  to  gluteal  arterj'.  13lli 
to  iliac  artery,  common.  132,  1:i.*1t  to 
iliac  artery,  rxternal.  138;    t  .  r- 

tery,  internal,  135;  to  mamrn  v, 

internal,   177;    to  lingual   at^  •  v     i.*H; 
to  pahuar  arehe«,  HK);  to  pen^neal  ar- 
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tery,  155;  to  popliteal  artery,  149;  to 
pudio  artery,  internal,  138;  to  radial 
artery,  186;  to  sciatic  artery,  137;  to 
subclavian  artery,  second  portion,  174; 
to  subclavian  artery,  third  portion,  171; 
to  tibial  artery,  posterior,  154;  to  tibial 
artery,  anterior,  151 ;  to  thyroid  artery, 
inferior,  177;  to  ulnar  artery,  188;  to 
vertebral  artery,  175. 

Guide,  muscular,  to  axillary  artery,  first 
portion,  178;  to  axillary  artery,  third 
portion,  180;  to  brachial  artery,  181; 
to  carotid  artery,  common,  191 ;  to  ca- 
rotid artery,  external,  194;  to  carotid 
artery,  internal,  196;  to  dorsalis  pe<li8 
artery,  153;  to  facial  artery,  200;  to 
femoral  artery,  143;  to  iliac  artery, 
common,  133;  to  iliac  artery,  external, 
139;  to  iliac  artery,  internal,  135;  to 
popliteal  artery,  149;  to  radial  artery, 
186;  to  sciatic  artery,  137;  to  subcla- 
vian artery,  second  portion,  174;  to  sub- 
clavian artery,  second  and  tliird  por- 
tions, 171;  to  tibial  artery,  anterior, 
151;  to  tibial  artery,  posterior,  154;  to 
ulnar  artery,  188;  to  vertebral  arterv, 
175. 

Guide,  to  inferior  dental  nerve,  deep,  285; 
to  inferior  dental  nerve,  superficial, 
285;  to  subclavian  artery,  first  portitm, 
left  side,  168;  to  sulK'lavian  artery,  first 
portion,  right  side,  170;  to  subclavian 
artery,  third  portion,  jugular  vein  as  a, 
172. 

Guides,  bony,  to  facial  nerve,  307. 

(juides,  to  arteries,  125;  to  innominate 
artery,  158;  to  lingual  or  gustatory 
nerve,  289;  to  subclavian  artery,  16S; 
to  trifacial  nerve  in  intracranial  neu- 
rectomy, 300. 

Gunshot  wounds  of  the  cranium,  26(); 
after-treatment  of,  270;  foreign  Ixxlies 
found  within  the  brain  in,  266:  location 
of  bullet  in,  267;  operation  for,  266; 
removal  of  bullet  after,  268;  steps  in 
treatment  of,  266. 

Gussenbauer's  artificial  larynx,  708; 
method  of  meloplasty,  617. 

Gustatory'  nerve,  288;  anatomical  points 
of,  288;  guides  to,  289. 

Guthrie's  antero-posterior-flap  method  of 
amputation  at  the  hip,  555. 

Guyon's  supramalleolar  amputation  of 
leg,  516. 

Gyrus,  angular  (brain),  250. 

Hremophilia,  6 ;  action  of  calcium  chlorid 
in,  67. 

Hemorrhage,  after  bronchotomy,  691 ; 
after  complete  removal  of  tongue 
through  mouth,  639;  after  enucleation 
of  thyroid  body,  717;  after  laminec- 
tomy, 311 ;  after  removal  of  tonsil,  633: 
agents  for  the  control  of,  65;  arrest  of 
middle  meningeal,  2.39;  control  of,  in 
excision  of  upper  jaw,  369;  during  oper- 


!  ations  on  harelip,  598;  during  opera- 
tions on  tongue,  634 ;  during  operations 
on  tongue,  Langenbeck's  methoid  of  con- 
trolling, 634 ;  elastic  bandage  after,  70 ; 
epidural,  238;  from  gunshot  wounds  of 
cranium,  266;  from  pia,  arrest  of,  241; 
from  pia  in  craniotomy,  253;  from 
sinuses,  238;  in  circular  craniotomy, 
^36;  in  craniotomy  for  lateral  sinus 
thrombosis,  261;  in  craniotomy  for  tu- 
mor, 251 ;  indications  of  progressive, 
238;  in  laryngotomy,  690;  in  linear 
craniotomy,  244;  in  operations  on  sec- 
ond portion  of  trifacial  nerve,  283;  in 
typhoid  fever,  Coleman's  method  of  con- 
trolling, 66 ;  Keen's  method  of  arresting, 
in  intracranial  neurectomy,  299;  liga- 
ture of  third  portion  of  subclavian  for, 
174;  methods  for  control  of,  in  amputa- 
tion at  hip  joint,  540;  middle  menin- 
geal, 238;  secondary,  72,  77;  subdural, 
238,  240. 

Haemostatic,  artificial,  65;  natural,  65; 
position  as  an,  68. 

Hsemostatfcs,  artificial,  adrenalin  chlo- 
rid, 66 ;  acupressure,  75 ;  bandages,  68 ; 
liuck's  pin  and  carrier,  76;  calcium 
chlorid,  67;  cautery,  79;  circum- 
clusion,  76;  circumferential  elastic 
pressure  as  an,  242;  compresses,  grad- 
uated. 71;  compresses,  simple,  71; 
Davy's  lever,  73;  digital  pressure,  71; 
Esmarch's  elastic  bandage,  69;  extem- 
porized tourniquet,  72;  forceps,  77; 
forciprcssure,  78;  gelatin,  66;  (Cross's 
compressor,  78;  instrumental  pressure, 
72 ;  ligature,  81 ;  Tetit's  tourniquet, 
72;  pins,  76;  retrodusion.  76;  rubber 
rin«:s,  70;  serre-fines,  77;  Simpson's 
metiuHl  of  acupressure,  75;  styp- 
tics, 68;  suprarenal  extract,  66;  tenac- 
ula,  77,  78;  thermic  angiotril>e,  79; 
torsion,  76;  torsoclusion,  76;  Trendelen- 
burg's rod,  74;  Wyeth's  pins,  75. 

Haertel  saw,  243,  364. 

Hage<lom'8  operation  for  double  compli- 
cated harelip,  604;  for  single  harelip, 
601. 

Hahn's  method  of  tamjwning  the  trachea, 
707. 

Halsted's  ligature  of  subclavian  artery, 
left  side,  first  portion,  170;  method  of 
sterilizing  aifd  preserving  ligatures  and 
sutures,   91 :    subcuticular  suture.    104. 

Halux  valgus,  446;  cuneiform  osteotomy 
for,  447;  linear  osteotomy  for,  447;  re- 
moval of  head  of  metatarsal  bone  for, 
447. 

Hamilton's  forceps,  77. 

Hammer  toe,  treatment  of,  562. 

Hamstring  muscles,  tenotomy  of,  336. 

Uaneock's  amputation  at  the  astragalus, 
508. 

Hands,  method  of  cleansing,  at  Johns 
Hopkins  Hospital,  114:  method  of 
cleansing  for  an  operation,  114;  nascent 
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chlorine    method    of    cleansing,     114; 
preparation  of,  for  an  operation,  113. 

Hardie's  modification  of  Goyraud'a  opera- 
tion for  Dupuytren'a  contraction,  351. 

Harelip,  596;  control  of  patient  during 
operation  for,  596;  instruments  em- 
ployed in  operation  on,  598;  operation 
for,  599;  suilire,  102;  time  for  operation 
on,  596.    .. 

Harelip,  complicated,  603 ;  management  of 
projecting  intermaxillary  bone  in,  603. 

Harelip,  double,  603. 

Harelip,  double,  complicated,  Hagedorn's 
operation  for,  604;  operation  for,  604; 
Owen's  operation  for,  605 ;  results  of  op- 
erations for,  605;  treatment  after  oper- 
ations for,  605. 

Harelip,  single,  600;  Dieffenbach's  opera- 
tion, 602 ;  double-flap  operation,  Mal- 
gaigne,  600;  Giraldes's  operation,  602; 
llagedorn's  operation,  601 ;  Konig's  op- 
eration, 602;  Simon's  operation,  601; 
single-flap  operation,  Mirault's,  600. 

liartley-Krause  method  of  intracranial 
neurectomy  of  the  trifacial,  296. 

Hartley's  chisel,  298;  incision  for  removal 
of  cervical  lymphatic  glands,  728;  oper- 
ation upon  cervical  lymphatic  glands. 

Hartmann's  rule  in  opening  the  mastoid 
antrum,  264. 

Head,  lowering  of,  in  shock,  121 ;  position 
of,  in  intracranial  neurectomy  of  the 
trifacial.  Keen's,  299. 

Headache  after  anaesthesia,  20. 

Heart,  aspiration  of,  123. 

Heart  failure,  use  of  adrenalin  in,  67. 

Heat  as  an  antiseptic,  62. 

Heath's  method  of  tying  the  reef  knot,  83. 

Hemp  ligatures,  81. 

Hey's  amputation  of  leg,  middle  third, 
520;  modification  of  Lisfranc's  tarso- 
metatarsal amputation,  504. 

Hill's  method  of  treating  syncope  during 
anaesthesia,  19. 

Hip,  arthrotomy  for  dislocations  at,  431. 

Hip.  congenital  displacement  of,  Lorenz's 
operation  for,  440;  Lorenz's  operation 
for,  remarks  on,  440;  Ix)reiiz's  ojMMa- 
tion  for,  results  of,  440;  Hoffa's  opera- 
tion for,  439;  Hotfa's  operation  for,  re- 
marks on,  439;  Hoffa's  operation  for, 
results  of.  440;  Hoffa's  operation  for, 
treatment  after,  439. 

Hip-joint  am])utation,  540;  anterior-rack- 
et method,  .'>5();  antero-posterior-fiap 
method.  (Juthrie,  555;  bloodless,  Senn, 
546;  circular-fiap  method,  Dieffenbach. 
552 ;  control  of  haemorrhage  in,  73,  540; 
Furneaux-Jordan  method.  554;  exter- 
nal-racket method.  549;  Lister's  modifi- 
cation of  external-racket  method,  550; 
Lloyd's  method  of  controlling  haemor- 
rhage in.  545;  long  anterior  and  short 
pn^lnior  fiaj)  method,  Manec,  551;  M<-- 
Hurney's  method  of  controlling  hopnior- 
rhage  in,  545;  methods  of.  54!»:  results 


of,  546,  557 ;  shock  after,  546 ;  single- 
flap  method,  Malgaigne's,  555;  Tilden 
Brown's  clamp  for  controlling  ha?mor- 
rhage  in,  546;  tourniquet  for  control  of 
haemorrhage  in,  540;  treatment  after, 
557  ;  Trendelenburg's  rod  for  controlling 
haemorrhage  in,  542;  VVyeth's  method 
for  controlling  heemorrhage  in,  542. 

Hip  joint,  disarticulation  at,  540. 

Hip  joint,  excision  of,  425;  Barker's,  428; 
conservative  subperiosteal  operation, 
Langenbeek's,  427;  Farabeufs,  428; 
general  remarks  on,  429;  radical  opera- 
tion. White's,  426;  results,  430;  Havre's, 
429;  treatment  after,  430. 

Hoffa's  operation  for  congenital  displace- 
ment of  hip,  439;  remarks  on,  439;  re- 
sults of,  440 ;  treatment  after,  439. 

Hofmann's  bone-cutting  forceps,  242. 

Holden's  maxim,  236. 

Holders,  needle,  99. 

Hooks,  tension  with,  before  sewing,  99. 

Horsehair,  sutures,  98;   drainage,   106. 

Horsley's,  fissure  meter,  246;  incision  for 
inferior  dental  nerve,  287;  intradural 
division  of  the  trifacial  nerve,  307 ;  oper- 
ation for  brain  tumor,  254;  wax,  236. 

Hot  water   bags  during  shock,   121. 

Hot  water  in  the  arrest  of  haemorrhage, 
68. 

Hot  water  mattress,  Crile's,  55. 

Housemaid's  knee,  treatment  of,  353. 

Hueter's,  method  of  tendon  suturing,  340 ; 
oblique  incision  for  excision  of  upper 
end  of  humerus,  385;  operation  for  ex- 
cision of  elbow  joint,  395;  operation  on 
the  tongue,  638. 

Humerus,  amputation  at  surgical  neck  of, 
485;  anatomical  points  for,  485;  oval 
method,  Guthrie's,  486 ;  single  external- 
flap  method,  Farabeuf's,  486. 

Humerus,  arthrotomy  for  irreducible  dis- 
location of,  391. 

Humerus,  excision  of,  384 ;  complete,  395 ; 
lower  extremity  of,  394;  shaft  of,  394; 
through  Langenbeek's  vertical  incision, 
385;  upper  extremity,  385. 

Humerus,  habitual  dislocation  of,  opera- 
tion for,  393. 

Hiuiter's  canal,  femoral  artery  in,  143. 

Hydrocephalus,  acute,  229;  results  of 
operation  in,  229 ;  chronic,  227 ;  chron- 
ic, drainage  agents  in,  228. 

Hydrogen  peroxide,  61 ;  in  septic  cases,  95. 

Hyoid  bone,  fracture  of,  724. 

Hypertrophy  of  tongue.  637. 

Hvpodermic  injections  during  amesthesia, 
'l4. 

Hypodermic  syringe,   119. 

Hy[»odermoclysis,  222;  in  shot-k,  121. 

Hysterical  patients,  operations  on,  6. 

Ice  as  an  anaesthetic,  36. 

Iliac  arteries,  common,  ligature  of.  131 ; 
common,  relations  of,  132;  common, 
linear  guide  to,  132;   deep  circumflex. 
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ligature  of,  142;  external,  anatomical 
j)ointvS  of,  138;  eternal,  gridiron  inci- 
sion in  ligature  of,  140;  external,  liga- 
ture of,  138:  external,  linear  guide  to, 
138;  external,  relations  of,  139:  inter- 
nal, ligature  of,  135;  internal,  rela- 
tions of,  13'). 

Immobility  of  inferior  maxilla,  377 ;  divi- 
sion of  the  neck  of  the  bone  for,  378; 
Esmarch's  operation  for,  377:  excision 
of  condyle  for,  378 ;  remarks  on  excision 
of  condyle  for,  379;  Kizzoli's  operation 
for,  378. 

Important  considerations  in  treatment  of 
an  operation  wound,  96. 

Improvised  aseptic  and  antiseptic  gauze, 
112. 

Incision  and  ligaturing  of  varicose  veins, 
217. 

Incision,  forms  of,  in  linear  craniotomy, 
242;  l?helps'8  open,  for  talipes  equino 
tarus,  448;  Phelps's  open,  for  talipes 
equino-varus,  results,  449:  primary,  in 
ligature  of  arteries,  126;  primary,  in 
ligature  of  internal  iliac,  135. 

Incisions,  for  buccal  nerve,  290;  varieties 
of,  49. 

Inclined  plane,  porta ble,56 ;  improvised,56. 

Indian  operation  of  rhinoplasty,  586. 

Infected  tissue,  drainage  of,  105. 

Infection  from  sponges,  62. 

Inferior  dental  nerve,  284;  exposure  of, 
285;  exposure  of,  in  dental  canal,  288; 
external  or  facial  route  to,  286;  com- 
ments on  operation  on,  286;  guides  to, 
285,  286;  Horsley's  incision  for,  287; 
internal  or  buccal  route  to,  285 ;  Keen's 
incision  for,  287;  K(ihn*s  incision  for, 
287 ;  Linhart's  incision  for,  287 ; 
Liicke's  incision  for,  2S7 ;  operation  on, 
285:   precautions  in  oi)eration  on,  286. 

Inferior  maxilla,  immobility  of.  377. 

Infiltration,  ansesthesia.  Schleich*s  meth- 
od, 38;  intraneural,  38:  method  of  in- 
troducing fluid,  39;  regional  paraneu- 
ral, 38. 

Infraorbital  nerve,  o|)eration8  on,  277. 

Infusion,  arterial,  223;  venous,  220; 
venous,  amount  of  solution  introduced 
in,  221. 

Ingrown  toe-nail,  567:  Anger's  operation 
for,  567;  Cotting's  operation  for,  568; 
results  of  operation  for,  568. 

Inhaler,  Allis's,  25:  Bennett's,  28-33; 
Clover's,  26;  Esmarch's,  30;  Fowler's, 
26;  Junker's,  30;  Ormsby's,  27;  Skin- 
ner's, 30. 

Inhalers,  chloroform,  30;  ether,  24. 

Injection,  of  a  meningocele.  230 ;  of  birth- 
marks with  ergot,  224;  of  hot  water 
into  vascular  growths  (Wyeth),  226; 
of  hot  water  into  vascular  growths,  re- 
marks on,  226;  of  hot  water  into  vas- 
cular growths,  results  of,  226;  of  iodine 
solution  into  the  ventricles,  228;  of  sa- 
line solution  into  the  ventricles,  228 ;  of 
49 


saline  solutions,  221 ;  of  varicose  veins, 
216;  of  varicose  veins,  results,  216. 

Innominate  artery,  anatomical  points  of, 
158;  guides  to,  158;  ligature  of,  158; 
relations  of,  158. 

Inorganic  ligatures,  81 ;  sutures,  97. 

Insane,  craniotomy  for  general  paralysis 
of,  261;  operations  on,  6;-tapping  ven- 
tricles for  general  paralysis*  of,  261. 

Insanity  after  anaesthesia,  21*. 

Instrumental  pressure  as  an  haemostatic, 
72. 

Instruments,  44;  action  of  sodium  car- 
bonate on,  62;  construction  and  finish 
of,  44;  cutting,  estimation  of  quality 
of,  44 ;  in  general  use,  44,  45 ;  for  special 
purposes,  44;  necessary  for  operations, 
44;  sterilization  of,  112,  152;  prepara- 
tion of,  for  an  operation,  113;  recepta- 
cles for,  51;  selection  of,  44;  solutions 
suitable  for,  52;  required  to  ligature 
arteries  in  continuity,  129. 

Integumentary  flaps,  amputation,  452. 

Internal  carotid  artery,  196;  iliac  artery, 
ligature  of,  135:  mammary  artery,  ana- 
tomical points  of,  177;  mammary  ar- 
tery, ligature  of,  177;  mammary  artery, 
linear  guide  to,  177 ;  or  buccal  route  to 
inferior  dental  nerve,  285 ;  pudic  artery, 
anatomical  points  of,  138;  pudic  artery, 
ligature  of,  137. 

Interrupted  suture,  101;  removal  of,  102. 

Intrabuccal  operation  on  buccal  nerve, 
290 ;  route  to  lingual  nerve,  289. 

Intracranial  neurectomy  of  trifacial 
nerve,  295;  Abbe's  method,  306;  com- 
plications in,  300;  Cushing's  method, 
303;  Doyen's  method,  302:  Hartley- 
Krause  method,  296;  methods  of,  295; 
precautions  in,  300;  remarks  on,  301; 
results  of,  301;  Rose's  method,  295; 
sequels  of,  301. 

Intraneural  infiltration  anaesthesia,  38. 

Intra  parietal  fissure,  localizing  of,  249. 

Intraspinal  division  of  the  roots  of  spinal 
ner\es,  321;  remarks  on,  321;  results 
of,  321. 

Intrathoracic  goitre,  removal  of,  717. 

Intravenous  injection  during  shock,  121; 
use  of  adrenalin,  67. 

Intubation  of  larynx,  693;  apparatus  for, 
O'Dwyer's,  694;  method  of,  694:  pre- 
cautions in,  696;  results  of,  698;  treat- 
ment after,  607. 

Io<line,  injection  of,  in  goitre,  Schwartz's, 
722;  solution,  injection  of,  into  ventri- 
cles, 228;  solutions  of,  60. 

Iodoform,  109:  objections  to  use  of,  112; 
pulverized,  109. 

Iodoform  and  ether,  saturated  solution 
of,  61. 

Iodoform  gauze,  110;  composition  of.  111 ; 
in  septic  cases,  95;  percentage  of  iodo- 
form in,  110;  preparation  of,  at  Belle- 
vue  Hospital,  110;  strips  for  drainage, 
106. 
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lodoglycerine  solution,  injection  of,  in 
spina  bifida,  317. 

lodol,  110. 

Iron  Hubsulphate  as  a  styptic,  68. 

Irrigator,  fountain  syringe  as  an,  108. 

Isolation  ring  in  cocaine  anaesthesia, 
38. 

Inraers  method  of  meloplasty,  617;  modi- 
fication of  Konig's  operation  of  osteo- 
planftic  rhinoplasty,  591. 

Italian  operation  of  rhinoplasty,  590. 

Jaboulay's  excision  of  the  sympathetic 
for  exophthalmic  goitre,  721 ;  exothyro- 
pexy,  721. 

Jacket  of  plaster  of  Paris  for  curvature 
of  spine,  560. 

Jacksonian  epilepsy,  results  of  operations 
for,  257. 

Jacobson's  ponterior  flap  in  amputation  of 
forearm,  480. 

Jaeger's  method  of  removal  of  tongue, 
641. 

Jaesche-DiefTenbach  method  of  flap  trans- 
fer in  plantic  surgery,  573. 

Jaundice,  after  anaesthesia,  21. 

Jaw,  division  of,  in  removal  of  tongue, 
640;  excision  of  upper,  365. 

Jaw-pry,  author's  wooden,  14. 

Johns  Hopkins  Hospital  operation  on  cer- 
vical lymphatic  glands,  Mitchell,  731. 

Joint,  anchylosed,  Brisement  force  in, 
558. 

Joint,  ankle,  amputation  at,  .509;  arthrec- 
tomy  of,  Bruns's,  425 ;  excision  of,  411 ; 
landmarks  of,  412. 

Joint,  ellK)w,  amputation  at,  481;  exci- 
sion of,  395. 

Joint,  erasion  of,  424. 

Joint,  false,  formation  of,  at  hip,  437. 

Joint,  hip,  amputation,  540;  anterior 
racket  method,  550:  a ntero- posterior- 
flap  method,  Guthrie's,  555;  bloodless, 
Senn*H,  546 :  circular-flap  method,  Dief- 
fenbach's,  552;  control  of  hiemorrhage 
in,  540;  external-racket  method,  549; 
Furneaux-.Fordan  metliod,  554;  Lister's 
modiflcation  of  external-racket  method, 
550;  Lloyd's  method  of  controlling 
hH»morrhape  in,  545;  long  anterior  and 
short  posterior-flap  method,  Manec's, 
551 ;  McBurney's  method  of  controlling 
hjemorrhage  in,  545;  methods  of,  549; 
results,  546,  557;  Hhock  after,  546;  sin- 
glc-fhip  method,  Malgaignc's,  555;  Til- 
dcn  Brown's  clamp  for  controlling  hiem- 
orrliage  in.  54t»;  touniifjuets  for  control 
of  ha'morrliage  in.  540;  treatment  after, 
557;  Wyeth's  method  of  controlling 
hjemorrhage  in,  542. 

Joint,  hip,  disarticulation  at,  540;  exci- 
••ion  of.  425. 

Joint,  knee,  amputation.  523;  bilateral- 
flap  method  of  Stephen  Smith.  523;  cir- 
cular-flap method.  52(J:  elliptical-inci- 
sion method,  Baudens's,  526;  long  ante- 


rior- and  short  posterior-flap  method. 
Pollock's.  527 ;  Stephen  Smith's  method 
for  gangrenous  condition  of  toes  and 
foot,  525;  results,  527. 

Joint,  knee,  bony  anchylosis  of,  441 ; 
Brisement  force  for,  558. 

Joint,  knee,  excision  of,  416. 

Joint,  knee,  osteotomy  of,  441-558. 

Joint,  medio-tarsal,  amputation  at,  Cho- 
part's,  504. 

Joint,  metatarso-phalangeal,  amputations 
at,  499;  excision  of,  408;  of  great  toe, 
excision  of,  408. 

Joint,  shoulder,  amputation  at,  486;  ex- 
cision of,  390. 

Joint,  wrist,  amputation  at,  477;  excision 
of,  400. 

Joints,  metacarpo-phalangeal,  excision  of, 
407;  phalangeal,  excision  of,  407;  pha- 
langeal, of  foot,  excision  of,  407 ;  tarsal, 
operations  on,  408. 

Joints,  tarso-metatarsal,  amputation  at, 
502 ;  excision  of,  408. 

Jonnesco's  excision  of  the  sympathetic  for 
exophthalmic  goitre,  721. 

Jordan's  amputation  at  the  hip,  554. 

Jugular  vein,  craniotomy  for  thrombosis 
of,  260;  external,  as  a  guide  to  the  third 
portion  of  the  subclavian  artery,  172; 
in  ligature  of  the  common  carotid  ar- 
tery, 193;  results  of  ligature  of,  215. 

Junker's  chloroform  apparatus,  30. 

Jury  mast.  Say  re's,  561. 

Jute  dressing,  112. 

Kangaroo  tendon  sutures,  97. 

Keegan's  flap  for  rhinoplasty,  589:  oper- 
ation of  rhinoplasty,  589. 

Keen's  incision  for  inferior  dental  nerve, 
287 ;  method  of  controlling  haemorrhage 
in  intracranial  neurectomy,  299 ;  opera- 
tion of  laryngectomy,  704. 

Kemp's  treatment  of  air  in  veins,  124. 

Knee  joint,  amputation  at,  523;  anatom- 
ical j)oints  for,  524 ;  bilateral-flap  meth- 
od of  Stephen  Smith,  524;  circular-flap 
method,  526;  elliptical-incision  method, 
Baudens's,  526;  fallacies  of  bilateral- 
flap  method,  525;  long  anterior-  and 
short  posterior-flap  method.  Pollock's. 
527;  methods  of,  524;  results  of,  527; 
Stephen  Smith's  method  for  gangrene 
of  toes  and  foot,  525. 

Knee  joint,  arthrectomy  of,  424;  brise- 
ment force  for  anchylosis  of,  558 ;  bony 
anchylosis  of.  441 :  bony  anc'hylosis, 
treatment  of.  Barton's,  558;  cuneiform 
osteotomy  for  anchylosis  of,  441 :  dis- 
articulation at,  523;  excision  of,  416; 
excision  of,  by  transverse  incision. 
Bird's.  419;  linear  osteotomy  for  b<my 
anchylosis  of,  441 :  non-sub])erio8teal 
excision  of,  Alat'kenzie's,  418;  osteoto- 
my for  hony  anchylosis  of,  558;  results 
after  excision  of,  423;  subperiosteal  ex- 
cision of,   I^ngenbeck's,  420:   subperi* 
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osteal  excision  of,  Ollier's,  421;  treat- 
ment of,  after  excision,  423. 

Knife,  amputating,  tiie  Catlin,  462. 

Knives,  amputating,  461 ;  manner  of 
grasping,  462. 

Knots,  82;  friction,  82;  **  granny,"  83; 
reef,  83;  square,  83;  Staffordshire,  84; 
stay,  of  Ballance  and  Edmunds,  84; 
surgeon's,  82. 

Knott's  conical  cesophageal  bougies,  674. 

Kocher's  complete  laryngectomy,  700;  ex- 
cision of  shoulder  joint,  390;  method  of 
removal  of  tongue,  639;  operation 
for  removal  of  nasal  growths,  659;  op- 
eration of  enucleation  resection  of  goi- 
tre, 717;  operation  of  partial  excision 
of  thyroid  body,  711;  operation  of  re- 
section of  goitre,  719;  operation  on  sec- 
ond division  of  trifacial  nerve,  281 ; 
operation  on  trifacial  nerve  at  foramen 
ovale,  292. 

Konig's  method  of  fixing  bones  after  ex- 
cision of  knee  joint,  423;  method  of 
prej>aring  catgut,  91 ;  operation  of  os- 
teoplastic rhinoplasty,  591 ;  operation 
for  single  harelip,  602. 

Kraske's  method  of  meloplasty,  618. 

Krause's  metho<l  of  intracranial  neurec- 
tomy of  trifacial  nerve,  296;  method 
of  skin  grafting,  577. 

Kreolin,  61. 

Kronlein's  metho<I  of  locating  the  middle 
meningeal  artery,  239 ;  operation  on  tri- 
facial nerve  at  foramen  ovale,  293. 

Kiihn's  incision  for  inferior  dental  nerve, 
287. 

Lallemand's  method  of   meloplasty,  618. 

Lamincctomv,  dangers  of,  311;  operation 
of,  312;  results  of,  316. 

Landmarks,  bony,  of  the  skull,  245. 

Lane's  method  of  staphyloplasty,   631. 

Langenbeck*s  chin-flap  method  of  cheilo- 
plasty  of  lower  lip,  609 ;  circular  method 
of  cheiloplasty  of  lower  lip,  608;  clamp, 
69;  excision  of  head  of  humerus.  387; 
excision  of  hip  joint,  subperiosteal,  427; 
excision  of  elbow  joint,  subfjeriosteal, 
396:  excision  of  knee  joint,  subperios- 
teal, 420;  excision  of  upper  end  of  hu- 
merus, vertical  incision  for,  385;  ex- 
cision of  wrist  joint,  complete  subperi- 
osteal, 402;  flap  for  rhinoplasty,  589; 
hook  for  tracheotomy,  683;  method  of 
amputating,  458;  method  oif  controlling 
hiemorrhage  during  operations  on  the 
tongue,  634;  method  of  uranoplasty, 
623;  musculo-cutaneous  flaps  in  ampu- 
tation of  arm,  484;  operation  for  re- 
moval of  nasal  growths,  maxillary 
route,  657 ;  operation  for  removal  of 
nasal  growths,  nasal  route,  655;  opera- 
tion for  removal  of  tongue,  642;  oper- 
ation of  rhinoplasty,  582;  saw,  433; 
scrre-fine  forceps,  78;  subperiosteal  ex- 
cision of  ankle  joint,  412. 


Lannelongue*s  method  of  uranoplastv, 
625. 

Larrey's  oval-flap  amputatiqn  at  the 
shoulder  joint,  491. 

Laryngectomy,  700;  general  remarks  on, 
704;  Keen's  method,  704;  complete, 
Kocher's,  700;  complete,  Treves's.  701 ; 
partial,  703;  Periers  method,  706;  pre- 
cautions for  and  comments  on,  708; 
precautions  for  partial,  703;  remarks 
on  partial,  703;  results  of,  709;  results 
of  complete,  701;  results  of  partial. 
704;  treatment  after,  709;  treatment 
after  complete,  701. 

Laryngo-tracheotomy,  689 ;  instruments 
for,  683;    rapid,  Saint-Germain*s.  689. 

Laryngotomy,  685;  during  operation, 
119;  instruments  for,  683;  preliminary 
to  operations  on  the  tongue,  635. 

Larynx,  artificial,  708;  fracture  of,  724; 
foreign  body  in,  698. 

Larynx,  intubation  of,  693;  apparatus 
for,  O'Dwyer's,  694;  method  of,  694; 
precautions  in,  696;  results  of,  697; 
treatment  after,  697. 

Lateral  sinus,  relation  of,  to  mastoid  an- 
trum, 262;  thrombosis,  craniotomv  for, 
260. 

Latissimus  dorsi,  tenotomy  of,  337;  my- 
otomy of,  338. 

Lawrence's  method  of  removal  of  nasal 
growths,  655. 

Ledran-Mackenzie  method  of  cheiloplasty 
of  upper  lip,  615. 

Lee*s  amputation  of  leg  at  middle  third, 
521. 

LeFort's  modification  of  Pirogoff's  ampu- 
tation of  foot,  514. 

Leg,  amputation,  at  lower  third,  516;  au- 
thor's circular,  with  periosteal  flap, 
516;  Duval's  supramalleolar  method, 
516;  Guyon's  supramalleolar  method, 
516;  methods  of,  516;  remarks  on  au- 
thor's circular,  517;  results,  518,  520; 
Teale's  method,  518;  with  bilateral 
flaps,  519;  with  hood  flap,  520;  with 
large  posterior  flap,  518. 

Leg,  amputation,  at  middle  third,  520; 
large  posterior- flap  method.  Key's,  520 ; 
Lee's  modification  of  Teale's,  5*21 ;  long 
external-flap  method,  521 ;  results,  521. 

Leg,  amputation,  at  upper  third,  521; 
bilateral-flap  or  hood-flap  method,  523 ; 
circular-flap  method,  522;  large  exter- 
nal-flap method,  Farabeuf*s,  521;  re- 
sults, 523. 

Leg  amputation,  osteoplastic.  Bier  nnd 
Eiselsberg,  530;  treatment  after,  523. 

Leg,  amputations,  515. 

Leg,  excision  of  bones  of,  416. 

Leucocythaemia,  6. 

Lever,  Davy's,  73. 

Ligaments,  result  of  traumatism  and  dis- 
ease on,  348. 

Ligamentum  patellae,  elongation  or  rup- 
ture of,  348. 
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Ligature  of  abdominal  aorta,  130;  C?oop- 
er'»  miahod,  130;  Murray's  inethrHi, 
i:U;  re»ulU  of,   1:*L 

Ligature  of  an  artery,  primary  iQci.^on 
for,  126. 

Ligature  of  arteries,  general  considera- 
tions of,  125;  in  continuity,  125. 

Ligature  of  axillary  artery,  178;  first  por- 
tion. 178»  170;  first  portion,  fallacies 
and  ref»uits  of,  170;  second  portion, 
171*;  tliird  portion,  I71h  tliird  poriioo, 
fallaeicii  and  resuhs  of,  180;  three 
points  for,   178. 

Li^'ature  of  brachial  artery,  180;  falla- 
cies of,  lH;i;  results  of,  185. 

Ligature  of  carotid  arlfiries,  coiuimui, 
both,  103;  results,  193. 

Ligature  of  carotid  artery,  common,  IDl ; 
above  omohyoid  btme,  1112;  below  onii>- 
hyoid  hone,  11)2;  fallacies*  of,  103;  for 
haiiiorrhage  of  its  divisions,  103:  teni* 
porarv,  194;  three  |>oint8  for,  192;  re- 
sults,'1!)3. 

Lipiture  nf  carotid  artery,  external,  VMi 
alwivc  dijjastric"  nitiscle.  100;  below  di- 
gastne  muHrlc,  1!)5;  jjrfcaution^  and 
fallacies  of,  below  difrastrit*  niusele, 
lO.'t:  results,  100;  aituationa  for^ 
ll»5. 

Lipiture  of  carotid  artery,  internal  106; 
fatlrtcie*  of,  107;  point  of  election  for, 
U»*!:  re^^uUs  im, 

LiL'iilure  of  the  external  circumflex  ar- 
u\\\  14S. 

Li^iilure  of  dorsulis  bwMh  arter^',  15.1; 
of  dorsrtlJH  peiliH,  faMacy  of,  15.1. 

Lipiture  of  drtrsiilis  p^niH  artery.   138. 

Lipiture  of  deep  epipi^tric  artery,  141. 

Ligature  of  facial  artciy,  2(H);  at  angle 
of  mouth.  201;  at  ramus  of  ja\\%  20<^; 
fallacies  in.  201;  in  neck,  2(>«V,  tlirec 
»^itua1ioTi>4  foi',  2tK*. 

Ligature  of  f  en  I  o  rill  artery,  142;  at  iipex 
of  Srarpa's  triangle,  143;  lielow  l*nti- 
part'-*  liganM"?it.  143;  i'omiiion.  143; 
common,  danger  of,  143;  deep  (profun- 
daK  148;  di'cp,  ralbuMc^  in,  148:  falln- 
cie*  in.  140:  in  Hunter'**  canal,  143; 
HuperHriat,   145;    re-sults,   148. 

Ligature  of  femoral  vein.  215;  gangrene 
following,  215;  lateral,  2J5. 

Ligature  of  gluteal  artery»  13ti;  fallacies 
of,  130:  rcHuU*  of,  I3i^/ 

Ligature  of  iliue  artery,  common,  131; 
extrafH'ritoneal,  133;  oxtrai>eriloneHl| 
dangers  and  funneien  of.  134;  rc^^ultff, 
133,  1.35;   trnn!«]>crttoneal,  12. 

IJgatttn*  of  iH;ic  nrtery.  de<*p  circunrflrx. 
142;  iit  internal  abdouiinal  ring.  142; 
at  ?»u|>enor  spinou:*  process  of  iliun*, 
142. 

Ligatur*'  of  iliac  artery,  external,  13K; 
extraperitoneal,  L'lH;  fallacies*  in.  I4«l; 
gridiron  incij^ion  for.  140;  results,  140; 
tranc^iperitonealr  140, 


Ligature  of  iliac  artery,  ijiternal,  135; 
extraperitoneal^  13ti;  transperitoneal, 
135, 

Liguture  of  the  innominate  nrtery.  15S. 
101:  Ballance  ami  Etlmunds  stay  knot 
in,  102;  Hard  en  lieu  er.'^  nielhod'  161; 
C'tKs|>er's  niethod  of»  102;  L'urliti^  meth- 
od of,  lt>4;  drainage  in,  108;  tallacici^ 
in,  107;  general  remark*  on,  107: 
Koeher's  incision  for,  150;  materia) 
used  for  ligature  in,  107 ;  Milton's*  meth- 
od, 104;  Mott's  incision  for,  158;  num- 
l»er  of  ligature>«  in.  107;  results,  HS8; 
splitting  the  manuhriuni  in.  103:  with 
resection  of  sternnrbivieular  articula- 
tion and  upper  end  of  sternum.  Bur 
rcH's,  100;   with  slay  knot,  84. 

Ligature  of  internal  mammary  artery, 
177. 

Ligature  of  jugitlar  vein,  extemaL  215; 
internal,  lateral,  215;  interna!,  r^ult*, 
215. 

Ligature  of  lingual  arterj%  197;  at  a|iex 
of  greater  cornu,  108;  at  point  of  elec- 
tion. lOlJ;  betwwn  greater  cornu  and 
(MHterior  belly  of  digastric,  108;  in  tri- 
angle madi'  by  the  diga^^trie  and  myl»j- 
byoid  muscles  and  hj'ixjglorwal  nerves, 
100;  results,  2tiO:  three  situations  for, 
108. 

Ligature  of  meningocele^  230.  _ 

Ligature  of  middle  meningeal  artery,  214, 

Lipiture  of  occipital  artery,  201 ;  at  ori- 
gin, 202;   behind   mastoid  process,  202. 

Ligature  of  palmar  unhe^.  ItHl. 

Ligature  of  peroneal  artery,  155;  fallacies 
of,  158. 

Ligature  of  popliteal  artery,  140;  lower 
third,  150;  middle  third,  149;  upper 
third,  I'jO;   results,  150. 

Ligature  of  pndic,  interna  I.  artery,   137- 

Ligature  of  radial  artery,  185:  at  aprx 
of  styh>id  proi-esa,  187:  faUacieii  in, 
188;  fi.vver  third,  187;  re«ult«,  188;  up- 
per third,  ISO, 

Ligature  of  ^aphenotn  vein,  internal,  fi>r 
variccfse  veint*.  Trendelenburg.  217. 

Ligature  of  sciatic  artery,  13tl;  faUactes 
of.  137;  rcsulUt  of,  137- 

Ligature  of  f«ubrlaviftn  artery,  168;  first 
portion,  left  t*ide,  108,  10i>;  th^t  portion, 
left  5iide,  results,  170;  first  JK)rtion, 
right  Hide,  170;  fir4*t  portion,  right  j*itie, 
rcf^ulls,  171;  seci»nd  |K>rtitin,  174;  Me<*- 
ond  fKution.  rc^uitH,  174;  thinl  porttun, 
171,   172;  third  jHulion,  re^^ulta,  174- 

Ligature  of  subclavian  vein,  lateral,  216* 

Lifjature  of  temptiral  artery,  20 L 

Ligature  of  tliyitad  artery*,  inferior,  177, 
17H:  inferior,  fallueicB  and  re«»ull«  of, 
17H;  HU]>irioi,  107. 

Ligature  of  tibial  artery,  anterior,  150; 
fiilbirie**  of,  152;  lower  tbirtl.  Xh'ii  mid- 
dle third,  151;  u|»|»er  third,  15L 

Ligature  of  tibial  artery,  poHterior,  15S; 
Ix^twcen  OS  calei»  and  internal  mall«^>> 
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hi9,  155;  fatlacie«9,  155;  lower  third, 
154;  middle  third,  154. 

Ligature  of  yliiar  artery,  18H:  at  iuiu'tion 
tif  upitfi  and  mtddii.'  thirds,  IHU;  ill 
wrist,  189;  fallacies  18U;  lower  ihiril, 
18SI;  rei^ulls,  19U. 

Ligature  of  varifose  veins.  >ubcutaniMHis, 
2Ml\  needle  for,  217;  preeautiimt*  in. 
217  ;  result?*  ot,  217, 

Li^'atiiro  of  veins,  215:  iit  exlrtMiiities, 
•215;  ill  ioutinuity.  215;  liiaterial!*  ior^ 
215. 

Li^iiture  of  vertebral  artery,  174;  l>efore 
enterinf;:  vertebral  eanal,  175;  l>etvveeii 
ttlla.-H  and  axis*,  17ti;  betwi*eji  utla?^  and 
oceipilal  bone,  177;  fallacy,  177;  re- 
(*iiK!*,  177. 

Ligature,  seleetion  of  vcRsel  for,  12tl 

Ligature!*,  1211;  as  hseraostalied,  81;  eat- 
IfUt,  H6;  force  neet^ssary  to  tie,  Hi; 
iirad's  tuetlitKi  tif  liM>?*enintj,  K5;  mate- 
rials for,  85;  method  of  apfilicatioii  of. 
82;  of  aortic  tissue,  U:i;  of  whalebone 
tissue,  93;  silk,  85;  size  of,  8L 

Lipiturin^,  snlwutaneoiiH,  of  a  iia»vuH,  224. 

Lignerollesa  ^ubastragaloid  anijjiutation, 
5(*7. 

Linear  craniotomy  for  microeej>lialu**, 
241 ;  dnnpers  of,  244;  forms  of  bone  in 
t'lHinn  in,  242;  reniovul  t>f  urea^  nf  Vhiho 
in.  243;  results  of,  244;  the  operation 
nf.  242, 

Linear  gtiide  to  abdominal  aorta^  130, 
lai;  to  an  artery,  125;  to  axiHarj'  ar- 
tery, firHt  portion.  178;  to  axillary 
.aitery,  third  portion,  I7i>;  to  hraehial 
lartery.  IHI:  to  earoli^l  artery,  eomnion, 
ISH;  to  tarotitl  artery,  external.  11*5; 
to  eanttid  artery,  internal,  HHj.  ir»7 ;  to 
dori<ali(*  iM^lis  artery,  153;  to  epi^^astric 
artery,  deep,  141;  to  femoral  artery. 
143;  to  phiteal  artery,  13U;  to  iliac 
artery,  132;  to  iliac  artery,  common, 
133;  to  iliac  artery,  external,  13S;  to 
iliae  artery,  internal,  135;  to  innomi- 
nate artery,  158;  to  intertial  mam* 
mary  arlery,  177:  to  lingual  artery. 
jllM;  lo  palmar  arehert.  UK>;  to  peroneal 
lartery,  1.'j5;  to  jK}pMteal  artery,  14!h  to 
[piidie  artery,  internal,  138;  to  radial 
irtery,  1S«!  to  sciatic  artery,  137:  to 
suhrlttvian  artery,  second  portion,  174; 
to  **ulielavian  artery,  third  portion, 
171;  to  thyroid  artery,  inferior,  177; 
to  tibia!  artery,  anterior,  151 ;  to  tibial 
«rter>\  jto^terior.  154;  to  ulnar  artery, 
IHS;  to  veiiebral  arteri',  175. 

Linrnr  ositeotomy.  433» 

Linear  semilunaris  as  a  iruide  to  the  iliac 
artery,  132. 

Lin^'ual  artery,  anatoinical  |K>int«  of,  11)7, 
lOD;  guides  to.  IDS;  ligature  of,  197. 

Lingual  nerve  (gnstatory),  2HS;  anatorn- 
iral  pitintn  of,  288:  extrubiireal  opera- 
ti*m  on.  2H9i  guides  t«.  28ft:  intrabuc- 
enl  operation  on,  28JL  routes  to,  2811. 


Lion- jawed  fofeeps,  l-'ergusson's,  4t55. 

Lip,  lower,  cheiloplasty  of,  ti<»5;  lUat^iu»'» 
method,  tJOll;  Bruns's  metliod,  tR^8; 
Bucks  method,  titW;  CelsUi* »  method, 
007;  Dowds  method,  (511;  E-^t hinder** 
methixL  ti07;  Unmt'TS  method,  tJtHi: 
horizontal  inie]!<^)(m  method,  ti<Hi;  Lau- 
gen  beck's  chin-Map  method,  tltiU ;  l^ni- 
genlieck*>4  circulariiiethod,  U08 ;  Sedil- 
lot\s  method.  Oil:  iSyme-Buchanim 
method,  l5tJil;  Syme's  'method,  IH»!»; 
*'  V  ''-inciBion  method,  005;  Malgaigne'^ 
metho*i,  tilt). 

Lip,  npjH'r,  deformities  of,  G12. 

Lip,  upper,  cheiloplasty  of,  012;  Bruns's 
metluHl  of,  (}12;  Buck*s  intero-Iateral- 
tla])  nietbcul,  012:  Buck's  semi<  ireular 
vertieal-llap  metliod,  til3:  DietlVnback'H 
cnrvedtlap  method.  014;  DietTeidiaeh-?* 
'•  .S  ^'-shiipetlllap  method,  014;  for  en- 
tire los.*^  of  upper  lip,  013:  l^»drau-Mac- 
kenzie  method,  015;  >k}diilot*s  vert  leal - 
tlap  method,  013;  Szymanowaki's  meth- 
od, 014, 

Li>^ franc's  amputation  at  the  tarso-meta- 
taj-s^il  joints,  502. 

Lifter's  complete  hubperiosteal  exci!^i<»n 
of  wrist  joint,  4*)4;  mrHlilication  ^f 
C'arden'w  amputation  of  thigh  thruugh 
condyles,  528;  rule  for  lengl  h  of  ampii- 
tation  Ihips,  45S;  tournitjuet  for  com- 
prcHHing  abdominal  aorta,  54 L 

liston'M  b4)ne-cntlin^  forceps,  405;  for* 
ceps,  77;  j^enulumir  l!ap,  method  of  am- 
[Uitation,  450;  ineision  for  complete 
c\(  iwiiin  of  upi>er  jaw,  308. 

Littcnncnr's  niethocl  of  llap  transfer  in 
plastic  Murgery.  573* 

l/i74ir'H  outer  imisitm  for  complete  exci- 
sion of  the  upper  jaw,  3ti7, 

Llovd's  metho«l  of  controlling  ha^mor- 
thage  in  amputation  at  the  hip  joint, 
545. 

LiM'ul  anaesthesia,  30;  (lonka's  methiHl  of, 
40;  indications  for,  40. 

LiH-nJ  ana^sthetii'H,  30:  Beta  eucain,  43; 
chloride  of  ethyl,  30;  cnicain.  .37:  ether, 
30;  fUcain.  43;  ice.  3(h  intriHiuftion 
intf*  skin  trf  Htenliiced  Ouids,  3ti;  tropo- 
f'H'rtin,  40. 

Lofigitudimil  fissure  (brain),  24ft. 

Loops,  traction,  120,  130. 

Lorenz's  operation  for  congenital  dis- 
placement of  hip.  440;  remarks  on, 
440:  remdts  of,  440. 

Los!sen*9  operation  on  second  portion  t>f 
trifacial  nerve,  284. 

Lower  extrenutie*,  excisions  of,  407. 

Lower  extreiiiity,  duty  of  surge^jn  in  am- 
putation?-  at,  400. 

I^wer  jaw,  excision  of,  373;  excision  of 
eondvle  of,  378:  pho«tphoric  necrosis  of, 
374,  ' 

Lilcke's  incision  for  inferior  dental  nerve, 
287:  operation  on  second  division  of 
trifacial  nerve.  284, 
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Ludwig's  angina,  725. 

Lumbar  plexus,  operations  on,  327. 

Lumbar  puncture  for  acute  hydroceph- 
alus, 229. 

Lund's  enucleation  of  astragalus  for  club- 
foot, 449. 

Lungs,  examination  after  operation,  118. 

Lusk's  (Z.  J.)  method  of  skin-graifting, 
577. 

Lymphatic  glands,  cervical.  Hartley's  op- 
eration on,  730;  incisions  for  removal 
of,  728;  Johns  Hopkins  Hospital  oper- 
atitm  on,  Mitchell,  731;  results  of  re- 
moval of,  733 ;  removal  of,  727 ;  treat- 
ment after  removal  of,  733;  Treves's 
operation  on,  729. 

MacCormac's  method  of  excision  of  scap- 
ula, 382;  method  of  treating  displace- 
ment of  the  ulnar  nerve,  324 ;  posterior 
incision  for  excision  of  upper  end  of 
humerus,  386. 

Maeewen's  operation  for  brain  tumor, 
254 ;  supracondyloid  osteotomy  for  genu 
valgum,  443. 

Mackenzie's  method  of  cheiloplasty  of  up- 
per lip.  ()15;  non -sub periosteal  excision 
of  knee  joint,  418;  tonsillotome,  633. 

Malaria,  6. 

Malgaigne's  double-flap  operation  for 
single  harelip,  600;  method  of  cheilo- 
plasty for  lower  lip,  610;  single-Hap 
method  of  amputation  at  the  hip,  555. 

Malignant  disease,  removal  of  associated 
structures  in,  377. 

Malignant  growth  of  clavicle,  operation 
for,  380. 

:Mallet  finger,  562. 

Mallet  for  osteotomy,  435. 

Manec's  long  anterior-  and  short  poste- 
rior-flap method  of  hip  amputation,  551. 

Martin's  bandage,  70:  operation  for  de- 
formity of  nose,  593;  platinum  support 
for  deformities  of  nose,  592. 

Mastoid  antrum,  opening  of,  262:  opera- 
tion of  opening,  264:  precautions  for 
o])eration  of  opening,  265:  results  of 
ojKTation  for  opening,  265. 

^Iastoi<l  cells,  2(i4. 

Mastoid  process,  in  the  adult,  262;  in  the 
infant.  2({2. 

Matas's  inflltraticm  amesthesia  apparatus, 
30:  method  of  radical  cure  of  aneurism, 
207:    oj)eration  on  aneurism,  stages  of, 

^latcriaN  necessary  for  treatment  of  <»]>- 
cijitinn  wounds.  06. 

M-jthicu'^  tonsillot<ime.  633. 

Miittr«'s«<.  C'rilc's  hot  water.  55. 

Maxilla  inferior,  immobility  of.  377. 

Maxilla*,  superior,  sinuiltaneou**  removal 
nf.  :i72. 

McHnrncy'^  hook  in  (li<l(Mation  and  frac-    i 
tun-  nf  Ininierus.  302:    metho<l  of  con- 
trolling ha'niorrhage  in  amputation  at    | 
hip  joint.  545;  tension  h<x)ks.  576.  1 


Meckel's  ganglion,  278. 

Median  nerve,  relation  of,  to  brachial  ar- 
tery, 183;  situations  for  exposure  of, 
324. 

Medicated  cotton,  108. 

Medio-tarsal  joint,  amputation,  Cho- 
part's,  504;  Forbes's  modification  of 
Chopart's,  505;  remarks  on  and  results 
of  Chopart's,  505. 

Melon-seed  concretions  of  thecitis,  354. 

Meloplasty,  616;  Gersuny'a  method,  618; 
Gussenbauer's  method,  617;  Israel's 
method,  617;  Kraske's  method,  618; 
Lallemand's  method,  618:  remarks  on, 
618;  Trendelenburg's  method,  617. 

Meningeal  artery,  middle,  237;  ligature 
of,  214. 

Meningeal  drainage,  spinal,  316. 

Meningeal  hjemorrhage,  craniotomy  for, 
238. 

Meningitis  after  craniotomy,  244. 

Meningocele,  229;  excision  of,  230,  318; 
injection  of,  230;  ligature  of,  230;  oper- 
ative measures  for,  229;  puncture  and 
tapping  of,  230. 

Meningo-myelocele,  result  of  operation  on, 
319;   treatment  of,  318. 

Mercury  biniodide,  solutions  of,  60. 

Metacarpal  bones,  amputation  of  four, 
'vi'ith  fingers,  476;  of  inner  three,  476; 
of  last  four,  475;  of  last  two,  476; 
through,  475. 

Metacarpo-phalangeal  articulation,  ampu- 
tation at,  471;  by  lateral-flap  method, 
472;  by  oval-flap  method.  471;  of  sec- 
ond and  third  fingers,  471. 

Metacarpo-phalangeal  joints,  excision  of, 
407. 

Metallic  sutures,  98. 

Metatarsal  bone  of  second,  third  or  fourth 
toe,  amputation  of,  502. 

Metatarsal  bones,  amputation  through, 
500. 

Metatarso-phalangeal  articulation,  am- 
putation of  all  toes  at,  499;  comments 
on  and  results  of,  500. 

Metatarso-phalangeal  joint,  excision  of, 
408:  of  great  toe,  excision  of.  408. 

Microcephalus,  linear  craniotomy  for,  241. 

Middle  meningeal  artery,  237:  arrest  of 
haMnorrhage  from,  237 ;  Kronlein'« 
method  of  locating,  29;  ligature  of, 
214. 

Migratory  flaps  in  plastic  surgery,  571. 

Mikulicz's  method  of  pharyngotomy, 
046:  osteoplastic  resection  of  tarsus, 
415. 

Miller's  method  of  preparing  catgut,  91. 

^lilno's  serre-fine  forceps,  78. 

Milton's  method  of  ligature  of  the  innom- 
inate. 164. 

Miner's  elbow.  353. 

Mirault's  single-flap  oi>eration  for  single 
harelip.  600. 

Mitf'hell's  operation  on  cer\'ical  lymphat- 
ic glands,  731 ;  remarks  on.  732. 
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Mittens,  antiseptic,  114. 

Mixter's  operation  on  trifacial  nene  at 
base  of  skull,  203. 

Mollidre's  tarsal   amputation.   506. 

Morbid  processes  of  clavicle,  379. 

Morphin-cocain-chloroforin  anaesthesia,  40. 

Morphine  with  ansesthetics,  35. 

Mortality  in  gunshot  wounds  of  the  cra- 
nium, 270. 

Morton's  method  of  inducing  spinal  anaes- 
thesia, 43. 

Moss  dressing,  112. 

*  Mother's  mark,"  223;  treatment  of,  223; 
by  electrolysis,  224;  by  freezing  and  in- 
cisions, 223;  by  heated  needles,  224;  by 
injection,  224;  bv  Paquelin  cautery, 
224. 

Motor  center,  removal  of,  for  cure  of  epi- 
lepsy, 257. 

Mott's  incision  for  ligation  of  the  innom- 
inate artery,  158;   retractors,  129. 

Mouse-tooth  forceps,  129. 

Mouth,  deformities  of,  til5;  oi)eration8  on, 
632. 

Mouth  gag,  13,  119;  Denhard's.  2S5; 
Goodwillie's,  285. 

Movable  immovable  aneurism  needle,  130. 

Moynihan's  operation  on  spontaneous 
subclavian  aneurism.  203. 

Mucous  bursiP,  353. 

Mucous  surfaces,  preparation  of,  for  oper- 
ation, 95. 

Multifidus  spincp,  myotomy  of,  337. 

Murray's  method  of  ligaturing  abdo- 
minal aorta,  131 ;  of  preparing  catgut, 
92. 

Muscle,  division  of,  347;  rupture  of, 
348. 

Muscles,  concerned  with  staphylorrhaphy, 
621 ;  manner  of  dividing,  in  amputation, 
534;  retraction  of  divided,  455;  retrac- 
tion of,  in  amputations  after  removal 
of  Esmarch's  bandage.  533;  rupture  of, 
347. 

Muscular  action,  perverse,  as  a  cause  of 
deformities,  561. 

Muscular  guide  to  an  artery,  125;  to  ax- 
illary artery,  first  portion,  178;  to  axil- 
lary' artery,  third  portion,  180;  to  bra- 
chial artery,  181 ;  to  carotid  artery, 
common,  191;  to  carotid  artery,  exter- 
nal, 195;  to  carotid  artery,  internal, 
196;  to  dorsalis  pedis  artery,  153;  to 
iliac  artery,  internal,  135;*  to  facial 
artery,  200;  to  femoral  artery.  143;  to 
popliteal  artery,  149:  to  radial  artery, 
186;  to  sciatic  artery.  137;  to  subcla- 
vian artery,  lirst  portion,  16S.  170:  to 
subclavian  artery,  second  portion,  171, 
174;  to  subHavian  artery,  third  por- 
tion, 171;  to  tibial  artery,  anterior, 
151;  to  tibial  artery,  posterior.  154;  to 
ulnar  arterv,  188;  to  vertebral  arter\', 
175. 

Muscular  guides  to  subclavian  artery, 
168. 


Muscular  influence  in  staphylorrhaphy, 
621. 

Musculo-cutaneous  amputation  flaps,  452. 

Museulo-cutaneous  nerve,  situations  for 
exposure  of,  322;  operations  on,  322. 

Musculo-spinal  nerve,  operations  on, 
322. 

Muslin  as  a  dressing,  112. 

Mustard  sinapisms  during  shock,  121. 

Myotome,   337,    347. 

Myotomy,  337,  347 ;  oblique,  347 ;  of  del- 
toid, 348;  of  erector  spinas,  338;  of 
latissimus  dorsi,  338;  of  multitidus 
spinse,  337 ;  of  pectineus,  337 ;  of  pec- 
toralis  major,  348;  of  stemo-cleido 
mastoid,  338 ;  of  tensor  vaginae  femoris, 
337 ;  of  trapezius,  338 ;  **  V  "shaped, 
347. 

Naevus,  treatment  of,  by  ligature,  double, 
224,  225;  by  ligature,  single,  224;  by 
ligature,  subcutaneous,  224;  with  se- 
tons  in,  225. 

Nail,  toe,  ingrown,  operations  for,  567; 
Anger's,  567;  Cotting's,  568;  results  of, 
568. 

Nails,  preparation  of  the,  for  an  opera- 
tion,   113. 

Naphthalin,   110. 

Nares,  plugging  of  posterior,  650. 

Nasal  and  naso- pharyngeal  polypi,  oper- 
ation for,  Annandale's,  657;  Boeckel's, 
657;  Chalot's,  656;  Chassaignac's,  654; 
Cheever's,  659;  choice  of,  for  removal 
of,  661 ;  Desprez's,  653 ;  general  com- 
ments on,  659;  (iuerin's,  659;  instru- 
ments for,  653;  Kocher's,  6.")9;  Langen- 
beck's,  maxillary  route,  657;  Langen- 
beck's,  maxillary  route,  comments  on, 
658;  Langenbeck's,  nasal  route,  655; 
Lawrences,  655;  na.sal  route,  653;  na- 
sal route,  comments  on,  6.55;  Nelaton's, 
656;  Ollier's,  654;  palatine  route,  656; 
Rouge's,  654,  655;  results,  661;  treat- 
ment after,  661. 

Nasal  growths,  operations  for,  ride  Nasal 
and  Naso-pharyngeal  Polypi,  operations 
for. 

Nasal  polypi,  removal  of,  with  forceps  or 
snare,  651. 

Nasal  septum,  deviation  of,  661 ;  devia- 
tion of,  Post's  operation  for,  662 ;  devia- 
tion of,  Wagner's  operation  for,  662. 

Nasal  splints,  662. 

Naso-lambdoidal  line.  Poirier's,  250. 

Naso-pharyngeal  polypi,  removal  of,  653. 

Natural  hemostatics,  65. 

Neck,  abscess  and  phlegmon  of,  725;  ex- 
cision of  diseased  lymphatic  glands  of, 
727 ;  oi)eration8  on,  681 ;  treatment  of 
wounds  of,  724 ;  wounds  of.  723. 

Necrosis,  of  bone,  356;  phosphoric,  of 
lower  jaw,  374. 

Needle,  aneurism,  129;  Fletcher's.  130;  in 
ligature  of  arteries.  127;  movable  im- 
movable,  1.30;  student's,  130. 
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Xvedte.  uneurismttU  in  ampniating, 
467. 

Needie,  fnrt'^ps  or  holder!^,  911. 

Neeille,  for  !»ubculatieous  ligaturing  of 
vtincoise  veins,  217. 

Keedle,  heated,  for  treatuifut  uf  birth- 
mark,  224. 

Nee^Jlp,  surgical,  7<S. 

Kcedle,  VVyelh's,  in  slinulrler -joint  anipu- 
talion,  487, 

Needles,  98. 

Nekton's  ojj^ration  for  removal  of  n&iMil 
pruwthi*,  65(1. 

Neopltismdi  of  the  nose,  operations  for^ 
%ndv  Nnani  and  Nrt>*o-pharynpertl 
Polypi. 

Nephritic  after  anjesthi-Ssia,  2K 

Kerve,  auriruloteinp^iTMl,  2H!» ;  iurricidii- 
m  niajt?nuH,  o[>eralion  f»n,  320;  avnl- 
.*jion.  272  ;  lanraL  exposuri*  of,  2iH»:  eir- 
(•uniHex,  0[>c<ratiiins  on»  323;  rninil, 
luitorior,  op«'nition  on.  327;  dcntnl.  un- 
h-rior  division  of.  2TS;  d*'Fital  infi*- 
rior^284;  facial  ex|>oHuri'  of,  3U7  ;  lifth, 
supraniaxillary  divirfion  of.  277;  glu- 
teaU  ♦'Xpusure  of,  324;  iii(lii>ion  ttft 
in  ligature,  82;  intra  urlii  la  1,  «>p' 
eratiouH  on,  277;  laryngeal,  recurrent, 
dangers  to,  in  opeiali«tns  on  tfiyrtti»U 
722;  lingual  or  gustatory,  2SS;  median 
exjKiHiire  of,  324;  oni-H-nlt^-*  ulaui^ou-*, 
sUnaiion^fi  for  exposure  of,  322:  iiiu.m'U to- 
spiral,  operations*  on,  322;  ot>ttiralor« 
exposure  of,  327;  oeeipitnlis  major,  320; 
perineal,  ex|jo8ure  of,  327:  po[>iiteal, 
external,  method  nf  rejofiing,  32(i : 
p«jpliteal,  jiiiemiil,  nuUoul  ^d  K'arhing, 
32ti;  [uulir,  tvporiure  of.  324;  radial  ex- 
[io>itire  of.  324;  re«*'ctiou,  271;  isinpTie- 
muiH,  external  or  short.  ex|Mmure  of. 
32H;  rtaphent>us.  internal  or  long,  expo- 
sure of,  32S  ;  M^etion,  27?  ;  >*ci«tie,  great 
eJC|>o:*>ure  of,  324;  sciatic,  ^malt,  expo- 
sure of»  324  :  spinal  acei^Hsorv*  o|hi' ration 
on.  310;  stretehing.  dry.  272;  sylmiax- 
illary.  270;  suboeeipital.  320;  sujurinr 
niaxiUary,  278;  aiipraorbital,  opera- 
tions on,  27G;  BUpnitnK'hlear.  opera- 
lions  on,  277;  sulure,  272;  ?«uture, 
Glei^'a  nuHho<l,  274;  *uhire,  primary, 
273;  suture,  re^uttiii.  274:  stittire.  ^c- 
ondon',  273;  fihini,  anterior,  exjMmure 
of,  327;  tibial,  iMwterior.  expo'iure  of, 
327;  thfaeiaf,  fiint  iHvision  of,  opi-ra* 
tionw  on,  276:  trifjuiiil.  MH-ond  divi- 
sion of,  operations  on,  277:  trifaeial, 
third  division  nf,  nperafitins  on,  284; 
ulnar,  exposure  of,  324  ;  idnar,  disphiee- 
ineni  of,  324. 

Kerven,  eemeal,  ojiernticms  «»n  hraneheA 
of.  320.  fueittl.  in  ojK-ning  the  nuif^toid 
anirufii,  204;  ii|»er3ition»'  on  s^peeial, 
27(^;  planlar.  «*x|><»'»ure  t»f.  327;  rpi'ur- 
rent  laryngeal,  elTeet  of  division  of, 
730;  irrnrtion  of  ^^pinal  aen'»s<»ry  and 
poiitenor  division!^  of  oervieaL  for  wry* 


neek,  r>(i2:  «r\'iMing  tif,  in  Qmputation»i. 
452;  .spinal,  intrat^pinul  divijiion  of.  321; 
spinal,  ofjeratlont*  on,  311;  5tt>eeial  o\> 
erations  on,  271;  tibial,  anterior  and 
posterior,  exposure  of,  327. 

^lervouil*  guide,**  to  an  artery,  125. 

Nervous  system,  (»|K*ral»on!*  on,  227, 

Nenber's  deealeilied  tube:^  for  drainage, 
IDtJ;  method  of  drainage  by  canaliza- 
tion, 107 ;  met  lirxl  of  liealiug  bony  de- 
feet«  by  eanalixattim,  358, 

>ieureetoniy,  jntraeranial  of  trifaeiaL 
295. 

Xe»iropla8ty,  274;  Duneitn  s  metlu>d.  275. 

XieolttdoniV  method  of  trudon  hUfiiring, 
34U. 

Nitritf  of  amyl,  110. 

Nitrous  oxide,  32;  danger  of,  17;  with 
oxygen,  33. 

Noma.  010. 

Xon  i^neafisulal^Hl  brain  tuiuorj  treattueiit 
of.  254. 

Norton^  o|iertttion  for  webbed  Ungere, 
504. 

Nose,  angular.  505;  deformities  of.  angu- 
lar.  502;  deli>rmitit's  of,  comments  %tu, 
503;  ilef(Uoiilii*s  vd,  injivtion  of  paraltin 
for,  503;  deformiliei^  of,  Martin's  opera- 
tion for,  503;  deforndtiei*  of,  platinum 
support  for,  502;  deformities  of.  '^iddlr- 
baek,  502;  deformities  of,  supports 
for,  503;  di^Ogurenu^nt  of,  de(N'ndetit 
on  morbid  growths,  500;  oi^eratioiiH  on, 
t;50. 

Nursing,  $1 

Oakum  eusliion  after  o^>eration,  llH. 
UbUnatiir  nvrv«s  exjMwuti'  of,  327. 
Oeeipitiil    artery,    anatiunieal    points    of« 

201  ;   ligiUure'of,  iUl. 
Ueeipilaks    major    tivrvtf^    uperatiau    tm, 

320. 
Oehsm'r"*^  mHhod  of  treating  strict ur«  nt 

the  fi^Mipbngus.  *t74- 
Olhvver*  apparatus  for  lutubtition  of  Imr- 

ay  v.  tI04. 
iKsopbageal  bougie.  0*14;  iKiugie.  cotiieal, 

Knott's,  074;  pvohang,  lUW. 
CEsophageetomy,  078;  re^ulta  of.  078* 
tKsophagostomy,  078, 
tEttophago'omy,  008;   cervical,  IMW:  ecr- 

vieal,    falbieies    of.    000;    cervicfil,    re- 

marks  on,  000  :  ciTvical,  residts  of.  070; 

extenud,    074;     internal,    074;     iti&trti* 

ments  for  inlernaU  074;   remilt^  of  ill* 

ternal.  075. 
oesophagus,  (Mvertirula  of,  (»7H:  (tirardV 

ojH  ration  for,  081;  oiwration   U»i.  071*; 

results  of  opiTMiion  on,  081;  lrt*iitni«lil 

after  operation  on,  08 1. 
tEjM»|»liagu?,   foreign   biMlii**  in.  003,  007; 

intralliorat^i*'  [Mirtmn  uf.  070. 
CEHOfihagu^,  intrtMiurtion  of  instntmenta 

into,  0415;  preeautions  in  and   ivniarkn 

on,  tiOO, 
CEftophagiis,  metlnwla  of  entering,  <WK 
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CEsophagus,  operations  on,  663 ;  anatom- 
ical points  for,  6()3. 

Gi^sophagus,  stricture  of,  672;  Abbe's  op- 
eration for,  675;  author's  operation 
for,  676;  comments  on  operations  for, 
676;  dilatation  of,  672;  divulsion  of, 
674;  division  of,  by  string  fiiction,  675; 
external  oesophagotoniy  for,  674;  inter- 
nal oesophagotomy  for,  674 ;  malignant, 
677;  results  after  operations  for,  677; 
results  of  tubage  in,  678 ;  treatment  aft- 
er operations  for,  677 ;  tubage  in,  677. 

Qlsophagus,  surgical  relations  of,  668. 

Ogston's  excision  of  astragalo-scaphoid 
joint  for  relief  of  talipes,  449;  osteo- 
arthrotomy for  genu  valgum.  443. 

Oil  of  camphor  during  shock,  121. 

Oiled  silk  as  a  dressing,  107. 

Oils,  essential,  62. 

Ollier's  excision  of  knee  joint,  subperios- 
teal, 421 ;  excision  of  humerus,  upper 
end,  oblique  incision,  385;  excision  of 
scapula,  subperiosteal,  383;  excision  of 
wrist  joint,  complete,  subperiosteal, 
403;  operation  for  removal  of  nasal 
and  naso- pharyngeal  polypi,  654;  ojjer- 
ation  of  osteoplastic  rhinoplasty,  590. 

Oozing,   from   operation-wounds,   96. 

Open  dressing,  after  operation,  118. 

Operating  cases  and  bags,  45. 

Operating-room,    temperature    of,    130. 

Operating  table.  53.  113:  characterisHcs 
of  a  good,  54;  Cleveland's,  54;  Ede- 
bohls's,  56:  extemporized,  53;  Fowler's, 
55;  inclined  plane  for  use  in  conjunc- 
tion with,  56;  portable,  56;  Pryor's,  56; 
preparation  of,  53. 

Operation,  disposition  of  assistants  at, 
93;  care  of  patient  after,  118:  change 
of  dressings  after,  118;  consent  of  pa- 
tient to,  6:  emergencies  during,  special, 
120;  number  of  assistants  nec*essary  for, 
93:  nurse  at,  94;  place  for,  7;  prepara- 
tion for,  general  remarks  on,  95;  prepa- 
ration for,  of  septic  parts,  95;  prepara- 
tion for,  summary,  113;  preparation  of 
field  of,  94:  preparation  of  mucous  sur- 
faces for.  95:  preparation  of  patient  for, 
94;  preparatory  treatment  for,  7;  rela- 
tion of.  shock  to,  120:  rehearsal  of 
steps  of,  by  surgeon.  119;  relation  of 
things  necessary  to,  93:  re<piirements 
for.  essential,  9;  requirements  for.  pre- 
cautionary, 119:  time  for,  7. 

Operations,  after  reaction  from  shock, 
4:  complications  of.  5:  cosmetic  effects 
of.  2:  diet  after,  9;  during  shock,  4: 
facts  to  be  considered  prior  to.  2.  6;  in 
old  age.  2;  in  youth,  2:  instruments 
necessary  for,  44:  nursing  after.  9:  on 
alcoholics.  6:  on  arteries,  special,  202; 
on  athletics.  3:  on  bones.  .3.56:  on  dia- 
betics, 5:  on  penito-urinary  organs,  an- 
aesthesia in.  16:  on  hipmophiliacs,  6; 
on  mouth,  anaesthesia  in.  16:  on  nerv- 
ous system,  227;   on  obese,  3;   on  ple- 


thoric,  3;    on   rectum,   anapsthesia    in, 
16 ;   on    semi-invalids,    3 ;   on   tendons, 
ligaments,  fascias,  muscles  and  bursse, 
329;  on  veins  and  capillaries,  215;  on 
women,  3;  preparation  of  room  for,  8; 
requirements,  relating  to,  essential.  9; 
requirements,    relating    to,    precaution- 
ary,   9;    risks    of,    2;    supervention    of 
shock  during,  4. 
Operation- wound,  drainage  of,  104;  dress- 
ing of,  107 ;  treatment  of,  96. 
Operative  propriety,  10. 
Operative  surgery,  general  considerations 

of,  1. 
Operator,  preparation  of,  113. 
Oral  screw,  14. 

Organic   ligatures,   81 ;   sutures,   97. 
Ormsby's  inhaler,  27. 
Os  calcis,  amputation  through,  Tri pier's, 

508. 
Ossification,  periods  of,  in  calcaneum,  im- 
portance of  a  knowledge  of,  408. 
Osteo-arthrotomy      for      genu      valgum, 
Chient's,  444;   Ogston's,  443;   Reeves's, 
443;  results,  444. 
Osteoplastic    aniputation    of    leg,    Hier's 

and  Eiselsberg*s,  530. 
Osteoplastic   amputation    of  thigh.   (Jrit- 
ti's  method,  529;  results,  530;   Sabane- 
Jeff's    method,   532:    Stokes's   modifica- 
tion of  (jrritti's  method,  529. 
Osteoplastic   flaps,  530;    in  laminectomy, 

315;  in  uranoplasty,  625. 
Osteoplastic     rhinoplasty,    590;     Israel's 
modification  of  Konig's  operation,  591 ; 
Kiinigs  ojieration.  591 ;   Ollier's  opera- 
tion,    590;     Pancoast's    subcutaneous, 
592. 
Osteoplastic   resection   of  tarsus,  Wladi- 
mirow-Mikulicz   method,   415;    results, 
416. 
Osteoplasty,  450. 
Osteotome'  435. 

Osteotomy,  432;   comments  on  operation 
of,  4.35;   methods  of,  433;   instruments 
for.  433. 
Osteotomy     at     neck    of     femur,     Volk- 
mann's^  437:   X'olkmann's,  results,  438; 
\\ith   osteotome,  437:    with   osteotome, 
remarks  on,  437. 
Osteotomy,   cuneiform,   for    bony   anchy- 
losis of  knee,  441:  for  bony  anchylosis 
of  knee,  Barton's,  441 ;  for  genu  varum, 
446;   for  relief  of  talipes.  Bird's,  449; 
for  relief  of  talipes,  Stokes's,  449;  inter- 
trochanteric,   of    femur,     V^olkmann's, 
4.38:     intertrochanteric    of    femur,    re- 
sults. 438;  of  tarsus  for  talipes  equino- 
varus.  Davies-Colly.  447 :  of  tarsus  for 
talipes  equino-varus,  results,  448. 
Osteotomy    for   anchylosis   of   knee,   gen- 
eral remarks  on.  442. 
Osteotomy  for  genu  varum.  444:  of  tibia, 
445;  results,  445,  446;  treatment  after, 
446. 
Osteotomy  for  talipes,  447. 
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Osteotomy,  intertrochanteric,  of  femur, 
Sayre's  modification  of  Bartons,  438; 
results,  438. 

Osteotomy,  linear,  for  bony  anchylosis 
at  knee,  441;  for  genu  varum,  445; 
of  neck  of  astragalus  for  talipes  equino- 
varus,  Bradford's,  448;  of  neck  of 
astragalus  for  talipes  equino-varus, 
results,  448. 

Osteotomy  of  femur,  intertrochanteric, 
438;  shaft  of,  Gants,  438;  shaft  of,  re- 
marks on,  439;  neck  of,  subcutaneous, 
Adams's,  436;  neck  of,  subcutaneous, 
remarks  and  results,  437 ;  supracondy- 
loid,  for  genu  valgum,  Macewen's.  443; 
supracondyloid  for  genu  valgum,  re- 
sults, 443;   treatment  after,  439. 

Otitis  media,  as  a  cause  of  cerebral  ab- 
scess, 2o8. 

Owen's  operation  for  complicated  double 
harelip,  605. 

Oxalic  acid  in  cleansing  the  hands,  114. 

Oxygen,  administration  of,  during  anses- 
thesia,  35;  during  shock,  121. 

Packing  after  removal  of  brain  tumor, 
254. 

Pads,  of  aseptic  gauze,  63;  use  of,  in 
serous  cavities.  64. 

Pain,  due  to  inclusion  of  nerve  in  liga- 
ture, 82. 

Palate,  closure  of  opening  in,  by  mechan- 
ical means,  tWO;  hard,  fissure  in,  623; 
soft,  abnormal  opening  in,  620;  opera- 
tions on,  618;  operations  on,  instru- 
ments for,  620. 

Pallor  during  shock,  121. 

Palmar  arches,  ligature  of,  190;  linear 
guide,  190;  precautions  in  ligature  of, 
191 ;  relations  of,  190. 

Palmar  fascia,  350. 

Pancoast's  operation  on  the  trifacial 
nerve  at  foramen  ovale,  293;  subcu- 
taneous operation  of  osteoplastic  rhino- 
plasty, 592;  tnurni(|uet  for  compressing 
abdominal  aorta,  541. 

Pacjuelin  cautery,  79;  in  treatment  of 
birthmark,  224. 

Paratlin,  injection  of,  for  nasal  deformi- 
ties. 593;  dangers  uf,  595;  remarks  on, 
and  results  of,  595. 

Paralysis,  facial,  extra  cerebral  origin, 
operation  for,  310;  general,  of  the  in- 
sane, craniotomy  iov.  261. 

Paraneural  intiltrati<»n  ana'sthesia,  re- 
gie ma  I.  38. 

Paravicinis  operation  on  inferior  dental 
ncrvt",  285. 

Parieto  (H'cipital   tis>ure.  24S. 

Parker's  retractors,   129. 

Parkin's  operation  of  tapping  subarach- 
noid spare.  3](J:  results  of.  :UtJ. 

Parotid  ;:land.  auatoriiical  points  of.  734; 
e\lirpati(ni  of.  734:  contraindications 
to  extirpation  of.  735:  results  of  extir- 
paii<»n  of,  737. 


Patella,  excision  of,  425;  precautions  in 
excision  of,  425;  removal  of,  in  excision 
of  knee  joint,  424;  results  of  excision 
of,  425. 

Patient,  care  of,  after  anesthesia,  2 1 ; 
care  of,  after  operation,  118;  consider- 
ations relating  to,  prior  to  operation, 
2,  6;  control  of,  during  operation  for 
harelip,  596;  coughing  and  swallowing 
of,  under  anaesthesia,  12 ;  effects  of  iodo- 
form upon,  112;  giving  fiuids  to  an  un- 
conscious, 119;  method  of  restraint  ot. 
under  ansesthetic,  1 1 ;  position  of,  for 
staphylorrhaphy,  620;  preparation  of, 
for  craniotomy,  250 ;  preparation  of,  for 
plastic  surgery,  569 ;  preparation  of,  for 
operation,  94,  113;  preparation  of,  for 
operations  on  tongue,  635;  i-elation  of, 
to  anaesthetist,  15;  struggling  of,  under 
anaesthetic,  11. 

Peat  dressing,  112. 

Pectineus,  myotomy  of,  337. 

Pectoral  is  major,  myotomy  of,  348. 

Pedicles,  removal  of  ligatures  from,  Grad, 
85. 

Perier's  method  of  laryngectomy,  706. 

Perineal  nerve,  exposure  of,  327. 

Periosteal  elevator,  465. 

Periosteal  llap,  amputation.  452. 

Periosteum  in  young  subjects,  377;  pres- 
ervation of,  .522;  treatment  of,  in  am- 
putations, 452. 

Permanganate  of  potash  in  cleansing  the 
hands,  114. 

Peroneal  artery,  anatomical  points  of, 
155;  ligature  of,  155;  linear  guide  to, 
155. 

Peroneus  brevis,  tenotomy  of,  334 ;  longus, 
tenotomy  of,  334;  tertius,  tenotomy  of, 
335. 

Peroxide  of  hvdrogen,  61 ;  in  septic  ca.ses, 
95. 

Petit's  tourniquet,  72. 

Petrous  portion  of  temporal  bone  in  cere- 
bral abscess,  260. 

Phalangeal  articulations,  hand,  amputa- 
tions at.  469:  anatomical  points  for  am- 
putation at,  469;  remarks  on  amputa- 
tions at,  470. 

Phalangeal  joints,  excision  of,  407;  of  tar- 
sus, excision  of,  407. 

Phalanges  of  toes,  amputation  of,  496. 

Phalanx,  finger,  terminal,  amputation  of, 
469. 

Pharyngotomy.  (.'heever's  method.  645: 
Czerny's  method.  646:  general  remarks 
on,  646:  low  lateral.  647:  low  lateral, 
remarks  on,  649:  low  lateral  results  of, 
({.">0:  Mikulicz's  method,  646;  results  of. 
647:  subhyoid,  692;  subhyoid,  progno- 
sis in.  693:  treatment  after.  647. 

Phelps's  open  incision  for  talipes  equino- 
varus,  448:  results  of.  449. 

Phlebeetasy,  215. 

Phleborrhaphy,  214. 

Phlegmon  of  neck,  725. 
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Phosphoric  necrosis  of  lower  jaw,  374. 

Pia  mater,  division  of,  in  craniotomy  for 
tumor,  253;  hjemorrhage  from,  241. 

Pin,  Buck's,  76;  use  of,  in  securing  drain- 
age tube,  106;  Wyeth's.  75. 

Pin  carrier.  Post's  or  Buck's,  103. 

Pin  suture,  102. 

Pirogoff^s  amputation  of  foot,  512. 

Plantar  fasciotomy,  349. 

Plantar  nerves,  exposure  of,  327. 

Phister-of-Paris  bandage,  after  excision 
of  head  of  humerus,  389;  jacket  for 
curvature  of  spine,  Sayre's,  560. 

Plastic  surgery,  569;  preparation  of  pa- 
tient for,  .569;  size  of  Haps  in.  569. 

Plastic  surgery,  transfer  of  flaps  in,  meth- 
ods of,  571 ;  grafting,  575 :  inversion  and 
eversion,  574;  jumping,  574;  sliding  in 
a  curved  line,  572;  sliding  in  a  direct 
line,  571 ;  tagliaeotian  method,  574. 

Plethora,  operations  on  the,  3. 

Plexus,  brachial,  operations  on  branches 
of,  321;  lumbar,  operations  on.  327; 
sacral,  exposure  of  branches  of,  324. 

Plugging  of  posterior  na res,  650;  remarks 
on,  651. 

Pneumogastric  nerve  during  shock,  120. 

Pneumonia  after  antesthesia,  21. 

Pocket  cases,  45. 

Poirier's  naso-himbdoidal  lino.  250. 

Poisoning,  iodoform,  .symptoms  of,  112. 

Pollock's  amputation  at  knee  joint,  long 
anterior-  and  short  posterior-flap  meth- 
od, 527;  method  of  excision  of  scapula, 
382. 

Polydactylism,  563. 

Polypi,  nasal,  removal  of,  with  forceps  or 
snare,  651;  nasophar^Tigeal,  removal  of, 
653. 

Polypi,  nasal  and  nasopharyngeal,  An- 
nandale's  operation  for,  657;  Boeckel's 
operation  for,  657;  Chalot's  operation 
for,  (Jo(};  Chassaignac's  o]K>ration  for, 
654;  Cheever's  operation  for,  559; 
choice  of  operation  for  removal  of,  661 ; 
Desi)rez's  operation  for,  653;  general 
comments  on  removal  oi,  659:  Guerin's 
operation  for,  650;  instruments  for  re- 
moval of.  653;  Kocher's  operation  for. 
659:  Langenbeck's  operation  for.  max- 
illary route,  657;  Langenbeck's  opera- 
tion for,  maxillary  route,  results  of, 
650:  Langenbeck's  operation  for,  nasal 
route,  655;  Lawrence's  operation  for, 
655;  maxillary  route  for  removal  of, 
657 :  nasal  route  for  removal  of.  655 : 
Nelaton's  operation  for,  556:  Ollier's 
operation  for.  <i.'>4:  palntine  route 
for  removal  of.  (\M\;  resnlt**  of  oper- 
ation for.  (Wn  :  Hoii£T|/s  operation  for, 
654.  655;  treatment  nfter  removal  of, 
661. 

Popliteal  artery,  nnntmnicnl  points  of, 
149;  ligntiire' of.  |4!»:  liirntnre  n1  mid- 
dle third,  (lant^eifl  of.  M!» :  linejir  guide 
to,  149;   mu<ieulnt   t»Mi«lea  to.   1  \{) 


Popliteal  nerve,  external,  method  of 
reaching,  326;  internal,  method  of 
reaching,  326. 

Position  as  an  haemostatic,  68. 

Posterior  nares,  plugging  of,  650. 

Posterior  tibial  artery,  anatomical  points 
of,  153;  ligature  of,  153;  linear  guide 
to,  154;  muscular  guide  to,  154. 

Post-olecranon  bursitis,  treatment  of,  354. 

Post's  operation  for  deviation  of  septum 
nasi,  662;  pin  carrier,  103. 

Potassium  permanganate  in  cleansing  the 
hands,  114. 

Powell's  electric  saw,  243. 

Pravaz  syringe,  41. 

Precautionary  requirements  relating  to 
ojwration,  9,  119. 

Precentral  fissure   (brain),  249. 

Preparation,  for  operation,  general  re- 
marks on,  95;  for  operation,  summary 
of,  113;  of  cavity  in  osteoplasty,  450; 
of  catgut,  87 ;  of  field  of  operation, 
94,  113;  of  gauze,  bichloride,  HI; 
of  gauze,  iodoform,  110;  of  gauze, 
Thiersch's,  ill;  of  hands  for  opera- 
tion, 114;  of  mucous  surfaces  for 
operation,  95;  of  muslin  dressing,  112; 
of  operator  and  assistants  at  operation, 
113;  of  patient  for  craniotomy,  250;  of 
patient  for  operation,  94,  113;  of  a  sep- 
tic part  for  operation,  95;  of  sponges, 
63.. 

Prepatellar  bursitis,  treatment  of,  353. 

Pressure,  digital,  as  an  htemostatic,  71; 
instrumental,  as  an  haemostatic,  72. 

Primarv  incision  in  ligature  of  arteries, 
126.  ' 

Primary  suturing  of  nerves,  273. 

Pro  bang,  (esophageal,  t)64. 

Probe.  129;  Fluhrer's.  267;  Girdner's  tele- 
phone, 267;  in  ligature  of  arteries,  127; 
locating  bullet  with,  after  gunshot 
wounds  of  cranium,  267. 

Professional  reputation.  120. 

Profunda  artery,  ligature  of,  148. 

Protective  dressing,  107. 

Pryor's  operating  table,  .56. 

Pudic  artery,  internal,  anatomical  points 
of,  138:  ligature  of,  137. 

Pudic  nerve,  exjmsure  of.  324. 

Pulsation  as  a  guide  to  an  artcrv,  125. 
12(5. 

Pulse  during  ansesthesia,  14,  15;  during 
shock,   121. 

Puncture  and  tapping  of  a  meningocele, 
2.30. 

Pupils,  during  anaesthesia.  15;  during 
chloroform   ana^stliesia.  29. 

Pus.  between  the  dura  ami  cranium,  2.>7; 
craniotomy  for  the  evacuation  of,  257; 
exploration  of  brain  for,  258. 

PyaMuia  after  craniotomy,  244. 

P'vle's  chisel.  298. 

Quadri<c])s  extensor,  tenotomy  of,  337. 
Quilled  suture,  102. 
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i^nUt  mim-e,  WQlfler's,  in  tendon  sutur- 
ing, MLK 

Railial  artery,  ariatonik-af  points  «>f»  185; 
guidca  to,  1H(k  ligature  cif»  1H5;  points 
for  ligature   of,    iHti:    pulsation  of.   At 
wrist,   I8ti;   rt^latiuns  of,   I  So, 
rKadial  nerve,  expo^iiue  of,  324. 
^Radtufi,  exeiidon  of»  31^S>. 

Harm  la.  ti44. 

Receptacles,  for  antiseptic  fluids,  57;  for 
instrument^,  ^y\. 

Rei'iiireTit  j^'oitre,  720. 

Kpiurteiit  laryngeal  uer^'c,  effect  of  di- 
vision  of,   730. 

Reef  knot,  83. 

Keeve»'»  osleo-arthrolomy  fur  genu  val- 
gum, 443. 

Reflex  stimulation  during  J^htx'k,  12U. 
1  Begnoli'^   methcKJl  of  removnl   of  tongue, 
(142. 

Rehitiou  of  arteries  and  veins.  I2fi. 

Reltttionw  of  ^ubdavian  artery,  left  Hide, 
tir>l   portion.  lO'J. 

Relaxation   and  eoaptation  suture,  104. 

Repair  of  eranial  opening  after  einnilar 
franiotomy,  23,'i. 

Reputation,  (irofeHHional.  120, 

Ke<piirt'nietitH  for  oprration,  es^^ntial,  SI; 
jiii'caulioTiary,  9,  1 11>. 

KiHi'f'tion  of  goftre.  Ivoelver's,  711>;  of 
goitre,  remark*:  on.  720;  of  nerxe,  271; 
of  turMtSt  OHte«ipliistit%  resnltT^.  4Ht; 
of  tiir^UH,  oi^teopiaHlic,  Wladiniirow- 
Mikuliez,  415. 

Ri^sin  as  a  !*typtie.  ilR. 

Respirati(ni.  artiticial,  18,  10,  llf>;  arti- 
fii'ial,  Lftbcirde*s  method,  22;  during 
anifsihesia.  14,  15;  rapid,  as*  an  amea- 
tlielie.  'Ml. 

Rertpi ration;^  during  shoek,  121. 

Respiratory  force,  impairment  of.  after 
land ne<  torn y,  312. 

Restles»*Tiess  during  whoek,  y21. 

Restraint  of  patients  under  ame^ithe^ia. 
method  of,  11. 

Retentive  eoaptation  of  wound  .«urfaee«, 
90. 

Relraetor,  Titl,  120;  cloth  in  amputating. 
4M\  '^iweial  metal,  for  amputation*^  at. 
tliigli  and  arm,  4tj0. 

RHrorUiHinn,  70. 

Retropharyngeal  nhseeiys.  "20;  Buek- 
hnnlt'H  methijd  of  opening,  727; 
t'hiene'ft  metliod  of  o|iientng,  720. 

Reverd»n'«  mi*tfiiKl  of  ^kiiijzraftinir.  575. 

Rhinoplnj*ty,  5H0;  l)ielTeni)ach'**  opera- 
tioii.  riH4 ;  for  loss  of  l>ony  or  cnrtilflgi- 
nous  Ncptnm,  with  nr  without  los«,  of 
nnsaJ  iMrme^,  .>S4;  for  Ioh-s*  ,,(  column  a. 
58:i;  for  loss  nf  w-ptutti  aUft  nasal  bones, 
out  brie  of  fhip  in.  588;  for  ]o%^  of  jaep- 
tum  and  na^iif  hone^.  treatment  after, 
58H;  Fiem-h  metho^l.  5«0:  Indian  oper- 
ation, 580:  Italian  operation.  5fM»; 
Keegon''!  operation.  5811;  Langenbeck's 


opet*ation,  582;   Nyme  s  op 
Wet>er's  opeiaticm,  58Ii;   Veineuil**  op- 
eration, 5M.'>. 

Rbinoplayty,  osteoplastic-,  oW;  I^raeP* 
nnHlilication  of  Konig'^,  591;  Ki.inig'* 
operation,  501;  Ullier"fe  o|>eration,  5l»0; 
rancoant  n  suhcutaneijUM,  51»2. 

Riee  eorieretiona  of  theeitiH,  354. 

Riee'f*  melliod  of  preparing  eatgut,  87; 
method  of  preparing  iiHloforni  gsii/e  at 
Bellevue  Hospital,   110, 

Richard  star*  operation  for  diverticiituiu 
of  «e'ir>phagus,  070. 

Richelt>t'!*  operation  for  salivary  H^^tula, 
033. 

Rivington*s  method  of  ligaturing  the  com- 
mon carotid  arterj%  104. 

I^izzoli*^  operation  for  immobility  of  in* 
ferior  um^illa,  37H. 

Roil,  Trendelenburg's,  74. 

Roger*s  ligature  or  fiuW^hivian  artery^ 
bdt   side,   tir**t   portion,   17th 

Rolando,  location  of  lissure  of,  240;  loca- 
tion of  fl«Hure  of,  by  Cbieiie*»  method, 
247, 

Rose'B  method  of  intraentnial  neurectomy 
of  trifacial  nerve,  205;  po:iition  for 
staphylorrhaphy,  <i20. 

Rouge't^  operation  for  disseatited  boue  and 
na»o  fdiaiyugeal  growthn,  <t54,  ti55. 

Routes  ii>  lingual  nerve,  2H0. 

Roux'h  ani]>utation  at  ankle  joint,  512. 

Rubber,  dam  a-M  a  drent^iiig,  107 ;  lingier 
stalls,  115;  rings,  to  control  hii*nior< 
rbage,  70;  «niti  for  shock  K'rileK  122; 
surgical  cushion,  54;  ti>*?*ue  a*  a  dref»i- 
ing,  H17;  tubing,  for  drainage,  105. 

RH<lthtr(fers  ojieration  for  webbed  fin- 
gers, 5t>4, 

Rugiue,  405. 

Ruy^dr!^  method  of  wri^tg'oint  amputa- 
tion, 478. 

Sahanejeff'*  oMeoplastic  amputation  uf 
thigh,  532, 

Sai'ciforni  aneurism,  radical  cure  of.  208. 

l^acral  plexus,  exposure  of  branehi***  of. 
324. 

Sailer's  niethiHi  «d  gelatin  injection,  »WI. 

Saint  Oernuitn's  operation  of  rapid  laryn* 
gi>trach«^itomy.  iiHiK 

Salicylic  ai'id,  Oi, 

Saline  i^olution.  62;  cnemala  of.  222;  in- 
gredient!* of  (S/umannI,  221;  in  shoek^ 
121 :  iniection  of,  221 ;  injection  of,  into 
ventricles.  228;  Aul>cutaneou»  injection 
of,  222;  lemjwrature  of,  for  traii»hiAion^ 
221. 

Saline  transfu?-inn,  220:  Diwbnm**  meth- 
od. 221  ;  fallacies  of,  £22;  durrnu  njnT- 
atinn,    MO. 

Salivary  fistula.  032:  Agnew'«  ofiefalion 
for.  rt.T2:  Default "*»  ojM^ration  for,  032; 
DeguiAcV  o|>cnition  for.  033;  lliehrlot*^ 
operation  for,  0:i3:  \'«n  liurrn's  n|it^ni- 
tlon  for,  032* 
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Salzor's  operation  on  trifacial  nerve  at 
foramen  ovale,  293. 

Sand  pillow  for  osteotomy,  435. 

Saphenous  nerve,  internal  situations  for 
exposure  of,  328;  external  exposure  of, 
328. 

Sartorius,  tenotomy  of,  336. 

Saw,  amputating,  464 ;  amputating,  meth- 
od of  using,  464;  chain,  364,  464;  for 
correction  of  deviation  of  nasal  septum, 
662;  Gigli-Haertel  wire,  243.  364,  464; 
Powell's  electric,  243;  Shrady's,  434; 
Szymanowski's,  419. 

Sawdust  dressing,  112. 

Sayre's  excision  of  hip  joint,  429;  jury- 
mast,  561 ;  modification  of  Barton's  in- 
tertrochanteric osteotomy,  438 ;  plaster- 
of- Paris  dressing  for  curvature  of  spine, 
560. 

Scalpels,  129;  for  osteotomy,  435;  in 
amputating,  463;  methods  of  holding, 
45. 

Scapula,  contiguous  anatomy  of,  381 ;  ex- 
cision of,  381 ;  excision  of  acromion 
process  of,  382;  excision  of  angles  of, 
383;  excision  of  body  of,  382;  excision 
of,  complete,  381 ;  excision  of  glenoid 
angle  of,  383 ;  excision  of,  subperiosteal, 
383. 

Scarpa's  space,  femoral  artery  in,  145. 

Schede's  method  of  healing  bony  defects, 
358;  incision  around  leg  for  varicose 
veins,  218. 

Schleich's  mixtures  for  general  anaesthe- 
sia, 32;  solutions  for 'local  anaesthesia, 
38. 

Schonborn's  operation  of  staphyloplasty, 
630;  results  of,  631. 

Schumpert's  ligature  of  the  subclavian 
artery,  left  side,  first  portion,  170. 

Schwartz's  method  of  resection  of  goitre, 
722. 

Sciatic  artery,  anatomical  points  of,  137; 
ligature  of,  136. 

Sciatic  nerve,  great,  bloodless  stretching 
of,  326;  great,  exposure  of.  324,  326; 
gieat,  fallacy  of  operation  on,  326; 
great,  operations  on,  324 ;  great,  results 
of  operations  on,  326;  small,  exposure 
of,  324. 

Scissors,  48. 

Scurvy,  6. 

Secondary  haemorrhage.  72.  77. 

Secondary  suturing,  101 ;  oif  nerves,  273. 

Section  of  nerve,  271. 

SAdillot's  amputation  of  thigh,  long  an- 
terior-flap method,  537 ;  method  of 
cheiloplasty  of  lower  lip.  611;  method 
of  removal  of  toncrue  with  division  of 
jaw,  640;  mixed  double-flap  method  of 
amput^ition,  457 ;  vertical-flap  method 
of  cheiloplasty  of  upper  lip.  613. 

Selection  of  vessel  for  arterial  infusion, 
223. 

Semimembranosus,  tenotomy  of,  336. 

Semitendinosus,  tenotomy  of,  336. 


Senn's  bloodless  amputation  at  liip  joint, 
546 ;  method  of  injection  of  goitre,  722 ; 
operation  for  excision  of  head  of  hume- 
rus, 388. 

Sepis,  after  enucleation  of  thyroid  body, 
717;  after  laminectomy,  311. 

Septic  part,  preparation  for  operation  of, 
95. 

Septum  nasi,  deviation  of,  661 ;  Post's  op- 
eration for,  662;  Wagner's  operation 
for,  662. 

Sequestrotomy,  358;  direct  method,  358; 
indirect  method,  361 ;  instruments  for, 
358;  on  clavicle,  880;  precautions  in  di- 
rect method  of,  358. 

Serous  surfaces,  needles  for,  99. 

Serre- fines,  77,  78. 

Serre's  method  of  stomatoplasty,  616. 

Sheath  of  a  vessel  as  a  guide  to  an  artery, 
125. 

Sheaths,  of  flexor  tendons  of  hand,  com- 
municability  of,  354 ;  tendon,  treatment 
of,  at  amputations,  468. 

Sheets,  clean  aseptic,  57. 

Shock,  120;  after  laminectomy,  311; 
Crile's  rubber  suit  for  shock,  122;  due 
to  loss  of  blood,  symptoms  of,  121;  in 
linear  craniotomy,  244 ;  operations  dur- 
ing, 4;  sinapisms  of  mustard  for,  121; 
prevention  of,  120;  treatment  of,  121; 
use  of  adrenalin  in,  67. 

Shoulder  joint,  amputation  above,  492; 
Berger's,  493;  comments  on,  494,  pre- 
cautions, 494;  results  of,  495. 

Shoulder  joint,  amputation  at,  486;  cir- 
cular-incision method,  489;  circular-in- 
cision method,  remarks  on,  489;  exter- 
nal- and  internal-flap  method,  Dupuy- 
tren*s  488;  oval-flap  method,  Larrey's, 
491 ;  prevention  of  haemorrhage  in,  487 ; 
racket-flap  method,  Spence's,  491 ;  re- 
marks on,  492 ;  results  of,  492 ;  special 
considerations  for,  487 ;  Wyeth's  needles 
in,  487. 

Shoulder  joint,  Kocher's  excision  of,  from 
behind,  390. 

Shrady's  saw,  434. 

Sick-room,  8. 

Silk  ligatures,  81,  85. 

Silk,  oiled,  as  a  dressing,  107. 

Silk  sutures.  97. 

Silkworm-gut,  85,  106. 

Silver  wire  sutures,  98,  102. 

Silvester's  method,  artificial  respiration, 
18. 

Simon's  operation  for  single  harelip, 
601. 

Simpson's  method  of  acupressure,  75. 

Sinapisms,  mustard,  during  shock,  121. 

Single  harelip,  600. 

Sinus,  frontal,  trephining  of,  265;  forma- 
tion in  operative  wound,  97;  lateral, 
craniotomy  for  thrombosis  of,  260. 

Sinuses,  the  location  of,  237. 

Situation  usually  chosen  for  tapping  the 
ventricles,  227. 
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Skey's  modification  of  Lisfranc's  tarso- 
metatarsal amputation,  504. 

Skin,  during  shock,  121 ;  flaps  in  ampu- 
tating, 452. 

Skin-grafting,  575;  Krause*s  method, 
577;  Lusk's  (Z.  J.)  method,  577;  re- 
marks on,  577,  578;  Reverdin's  meth- 
od, 575 ;  Thiersch's  method,  57G. 

Skinner's  inhaler,  30. 

Skull,  bony  landmarks  of,  245;  crani- 
otomy for  fracture  of,  231;  opening 
through,  for  cerebellar  tumor,  256. 

Smith's  (Stephen)  amputation  at  knee 
joint  for  gangrenous  condition  of  toes 
and  foot,  625. 

Smith's  modification  of  Lisfranc's  tarso- 
metatarsal amputation,  504. 

Snap-finger,  503. 

Soap  for  cleansing  the  hands,  114. 

Socin's  method  of  enucleation  of  goitre, 
718;  method  of  treating  oesophageal 
stricture,  074. 

Soda,  caustic,  in  preparation  of  dressings, 
113;  washing,  in  preparation  of  dress- 
ings, 112. 

Sodium  carbonate,  for  cleansing  the 
hands,  114;  solutions  of,  02. 

Solutions,  aseptic  and  antiseptic,  59;  bin- 
iodide  of  mercury,  00;  boric  acid,  61; 
carbolic  acid,  59,  60;  corrosive  sub- 
limate, 59,  00,  01 ;  for  spinal  anaesthe- 
sia, 41,  43;  iodine,  00;  saline,  02;  saline, 
injection  of,  221;  saturated,  of  iodo- 
form and  ether,  01 ;  sodium  carbonate, 
62;  sulpho-carbolate  of  zinc,  00;  sul- 
phurous acid,  01 ;  Thiersch's,  01 ;  zinc 
chloride,  00. 

Southerland's  method  of  drainage  of  lat- 
eral ventricles,  229. 

Spaces,  dead,  management  of,  101. 

Spasmodic  wryneck,  resection  of  spinal 
accessory  and  posterior  divisions  of 
cervical  nerves  for,  502. 

Special  emergencies  during  an  operation, 
120. 

Special    nerves,  oiKTutions   on.  270. 

Special   operations  on   nerves,  271. 

Spence's  method  of  excision  of  scapula, 
3S2 ;  racket-flap  metliod  of  amputation 
at  the  shoulder  joint.  491. 

Spiller  and  Frazcr  method  of  intra- 
cranial division  of  trifacial  nerve, 
300. 

Spina  bifida,  317:  injections  of  io(h)<:lyc- 
erin  solution  in,  317:  jnilliativc  treat- 
ment of,  317;  radical  cure  of,  317;  re- 
sults of  injection  of  i(>do«jlycerin  solu- 
tion in,  318:  treatment  of,  by  excision, 
31 H:  varieties  of,  317. 

Spinal  accessory  nerve,  319;  anatomical 
jwints  of,  319:  operations  on,  319; 
points  for  exposure,  319:  remarks  on 
o|)eration  on,  320:  resection  of.  for  spas- 
modic wryneck,  5()2 ;  results  of  o])cra- 
tion<  nil,  320. 

Spinal  ana'sthesia,  41;   Morton's  method, 


43;  precautions  in,  42;  Tuflfter's  method, 
42. 

Spinal  canal,  examination  of,  in  laminec- 
tomy, 312. 

Spinal  cord  and  spinal  nerves,  operations 
on,  311. 

Spinal  cord,  tumors  of,  319;  result  of  op- 
erations on,  319. 

Spinal  meningeal  drainage,  316;  anatom- 
ical points  for,  310. 

Spinal  nerves,  intraspinal  division  of  roota 
of,  321;  operations  on,  311. 

Spine,  curvature  of,  500;  curvature  of, 
treatment  with  plaster-of- Paris  jacket, 
Sayre's,  500;  of  Spix,  285;  supra-mea- 
tal,  as  a  guide  to  bony  meatus,  263. 

Splints,  nasal,  002. 

Sponge  on  holder  in  anspsthesia,  14. 

Sponges,  9,  57,  02:  assistant  to  count, 
94;  preparation  of,  03. 

Spontaneous  subclavian  aneurism,  Moy- 
nihan's  operation  on,  203;  remarks  on, 
and  results  of,  200. 

Square  knot,  83. 

Squire's  method  of  treating  "  birthmark," 
223. 

Staffordshire  knot,  84. 

Stalls,  rubber  finger,  115. 

Staphyloplasty,  030 :  Lane's  method,  631 ; 
Schonbom's  operation  of,  030. 

Staphylorrhaphy,  020;  ansesthesia  in, 
020;  comments  on,  020;  muscular  in- 
fluence in,  021 ;  muscles  concerned  with, 
621;  position  of  patient  during,  620; 
remarks  on,  021 :  results  of,  623;  Rose's 
position  for,  620;  steps  in  operation  of, 
622:  time  for,  620. 

Starr's  statistics  for  removal  of  brain  tu- 
mors, 255. 

Stay  knot,  Bal lance  and  Edmunds's.  84. 

Sterilization  of  catgut.  Fowler's  metho<l, 
87;  of  catgut.  Rice's  method,  87;  of 
gelatin.  Sailer's  method,  00;  of  instru- 
ments, .32,  112;  of  fabrics,  112;  of  silk 
ligatures,  85. 

Sterilizers,  portable  and  fixed,  52. 

Sterno  cleido  mastoid,  myotomy  of,  338; 
remarks  on  myotomy  of,  338. 

Sternum,  excision  of,  379:  results  of  ex- 
cision of,  379. 

Stimulants.  119;  in  anaesthesia,  14. 

Stokes's  cuneiform  osteotomy  for  relief 
of  talii)es,  449:  mcxlification  of  Gritti's 
amputati<m  of  thigh  through  condyles, 
529. 

Stomach,  examination  of,  during  gastrot- 
omy,  071. 

Stomatoplasty,  015;  Buck's  method,  615; 
Serre's  method,  010. 

Storage  batteries  for  galvano-cautery,  81. 

Stretching  of  the  great  sciatic  nerve, 
bloodies**.  320. 

Stricture  of  <i»sophagus,  072;  comments 
on  operati(ms  for,  070;  dilatation  of. 
072:  division  of,  with  string  friction. 
Abbe's  method,  075;   division  of,  with 
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string  friction,  author's  method,  675; 
divulsion  of,  074;  external  cesophagot- 
omy  for,  074;  internal  cusophagotomy 
for,  674;  malignant,  077;  results  of  op- 
erations for,  077 :  results  of  tubage  in, 
678;  retrograde  dilatation  of,  673; 
treatment  after  operations  for,  677; 
tubage  in,  077. 

Strips,  gauze,  for  drainage,  106. 

Strychnine,  119,   122. 

Studdiford's  method  of  sterilizing  catgut, 
89. 

"Student's"  needle,  130. 

Stump,  qualities  of  a  good,  451. 

Styptic  collodion,  08. 

Styptics,  68;  alum,  68;  hot  and  cold 
water  as,  08;  resin,  68;  subsulphate  of 
iron  as,  68;  tannin,  68. 

Susastragaloid  amputation,  heel-flap 
method.  508;  Lingnerolles's  methocl, 
507:   Verneuil's  method,  508. 

Subastragaloid  dislocation,  500. 

Subclavian  artery,  anatomical  points  of, 
108;  guides  to,  108;   ligature  of,  168. 

Subclavian  artery,  first  portion,  left  side, 
gidde  to,  168;  left  side,  ligature  of, 
168:  left  side,  relations  of,  169;  right 
side,  guide  to,  170;  right  side,  liga- 
ture of,  170;  right  side,  relations  of, 
170. 

Subclavian  artery,  second  portion,  liga- 
ture of,  174;  relations  of,  174. 

Subclavian  arterj-,  third  portion,  external 
jugular  vein  as  a  guide  to,  172;  liga- 
ture of,  171,  172;  linear  guide  to,  171; 
relations  of,  171. 

Subclavian  vein,  results  of  ligature  of, 
21.5. 

Subcutaneous  injection  of  saline  fluid, 
222;  ligaturing  of  nsevus,  224;  nerve 
section,  272. 

Subcutaneous  ligaturing  of  varicose  veins, 
216:  needle  for,  216;  precautions  in, 
216;  results  in,  217. 

Subcuticular  suture,  104. 

Subdural  haemorrhage,  238,  240;  opera- 
tion for,  241 ;  results  of,  241. 

Subfrontal  fissure,  249. 

Subhyoid  pharyngotomy,  092;  prognosis 
in,  093. 

Sublimate  solution  in  cleansing  the 
hands,  113. 

Submammary  infusion,  223. 

Submaxillary  nerve,  division  of,  279. 

Suboccipital  nerve,  320. 

Subperiosteal  removal  of  bone,  361. 

Subsulphate  of  iron,  as  a  styptic,  68;  in- 
jection of  varicose  veins  with,  216. 

SufTocation  from  contents  of  stomach  dur- 
ing anaesthesia,  120. 

Sulpho-carbolate  of  2inc,  solutions  of,  00. 

Sulphurous  acid,  01. 

Summary  of  preparations  for  operation, 
113. 

Superfrontal  fissure,  249. 

Superficial  palmar  arch,  incision  for,  191. 


Superior  maxilla?,  simultaneous  removal 
of,  372. 

Superior  maxillary  aerve,278;  Carnochan- 
Chavasse  operation  on,  283;  dental 
branches  of,  279;  division  and  removal 
of,  279;  infra-orbital  portion,  279;  in- 
tra-cranical  portion,  279;  Kocher's  op- 
eration on,  281 :  Lossen's  operation  on, 
284;  Liicke's  operation  on,  284;  opera- 
tion for  division  and  removal  of,  280; 
point  for  division  of,  279;  precautions 
for  operation  on,  280;  precautions  in 
Carnochan-C'havasse  operation,  283:  re- 
marks on  Kocher's  operation  on,  281 ; 
remarks  on  operation  on,  280;  removal 
of,  279;  results  of  operation  on,  284; 
spheno-maxillary  portion  of,  279; 
stretching  of,  27*9. 

Superior  thyroid  artery,  ligature  of,  197. 

Supernumerary  finger,  503. 

Suppuration,  relation  of,  to  scurvy,  0;  to 
glycosuria,  5;   to  malaria,  6. 

Supramalleolar  amputation  of  leg,  516. 

Supra-maxillary  division  of  fifth  nerve, 
277. 

Supra-meatal  spine  as  a  guide  to  bony 
meatus,  2(54. 

Supra -orbital   nerve,  operations  on,  276. 

Supra-renal  extract  as  an  heemostatic,  66; 
during  aniesthesia,  20. 

Supratrochlear  nerve,  operations  on,  277. 

Surgeon,  apparel  of,  115;  duty  of,  in  am- 
putations at  lower  extremity,  496;  re 
hearsal  of  steps  of  operation  by,  119; 
relation  of,  to  patient,  1. 

Surgeon's  knot,  82. 

Surgery,  plastic,  569. 

Surgical  cushion,  rubber,  54. 

Surgical  engine,  364. 

Surgical  needle,  76. 

Suture,  of  nerves,  272;  of  tendons,  338. 

Sutures,  buried,  103;  button,  103;  catgut, 
97;  celluloid  thread,  98;  chromicized 
catgut,  97;  classification  of,  97;  con- 
tinuous or  glover's,  102  ;  deep,  98 ;  deep, 
to  control  bleeding,  90;  depth  of  and 
distance  between,  99;  different  forms 
of,  101;  for  three-cornered  wounds,  104; 
Halsted's  method  of  sterilizing  and  pre- 
serving, 90;  harelip,  102;  horsehair,  98; 
inorganic,  97,  98;  interrupted,  101; 
kangaroo  tendon,  97;  organic,  97;  pin, 
102;  quilled,  102;  relaxation  and  coap- 
tation, 104;  silk,  97;  silkwonn-gut.  97; 
silver  wire,  98,  102;  subcuticular,  104; 
tension  of,  100;  time  for,  to  remain  in 
situ,   100;   twisted,  102,   103.* 

Suturing,  secondary,  101. 

Sylvius,  fissure  of,  location  of  (Reid),  247; 
posterior  limb  of,  250. 

Syme-Buchanan  method  of  cheiloplasty 
*of  lower  lip,  609. 

Syme's  amputation  at  ankle  joint.  509; 
method  of  cheiloplasty  of  lower  lip, 
609;  modification  of  circular  integu- 
mentarj'-flap  method  of  amputation  of 
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thigh ^    535;    operation   of   rhitioplnsty, 

581 ;  opf latioD  of  rhinoptui^ly,  ienmrka 

on,  58'2. 
Syriip4ilhetic\  extision  of  the,  fur  cxoph* 

ihahnk'   goitre,   Jalxjulay    fttid   Jounea- 

vu\,  721. 
Syncope,     120;     tluriiig    atisestliesiu,    IS; 

t  rent  men  t  of,   IS. 
Syndat'iyMsin,  503:  A^nt^w's  operation  far, 

biW;   l>t'c*8  op<TAtirr!i  for,  504;  Diday*H 

ojierution    far,  3i'A:    Fowler's  opertitLon 

for,   500;    Norton*"   rij>erMtion    for,   504; 

r*»njHrks<m,5(i7  ;  llmiilortffr's  operation 

for.  504;   ZtyWei'^  operation  for,  500* 
^ynilfHtiiotomy,  348. 

Kyringf,   fiumUin,   us  an  irrigator,   lOH; 
'Dwviilson's.      UU:       hy[n:Hleriiiic'»      IIU; 

MatHs't*,  for  inlillriUiuU  ann^i^tht'j^ia,  3ft; 

Pravaz/s,  4L 
Szynmnowski'd  method  of  cheiloplasty  of 

upf>er  lip^  014;  mi\v,  410. 

Tabh't  operating,  ft,  53,  11  Jl;  char«rt<?ri8- 
tic*8  of  a  go<Ml,  54  ;  Clevehuid'H.  54;  Edi»- 
bohlrt's.  50;  oxlein[»orized.  53;  Fowler':?, 
65;  indintHl  plane  for  use  in  i-nnjunu- 
lion  with,  50;  pirlabie,  50;  preparation 
of  an,  53;   l^vor's.  50. 

Tabl^npoon  aa  a  retrai'tor.  129. 

TahletH  of  bichloride  of  niercury,  113. 

Tufjliiifotian  operatinn.  574. 

Talipen,  cuneiform  f>>tt'oiuitiy  for  relief  of, 
Hird'»,  44Mi  cionifonn  o^^teoloniy  for 
relief  of,  Sluke^.^.  44ft:  osteotomy  for, 
447;  removal  of  a^^trajjaliis  for  relief 
of.  Voct's*  441>:  fxeij^ion  of  astragalo- 
Heaphoid  joint  for  relief  of,  Ogaton's. 
44ft. 

TalipeH  ef]Oino-v{»iti^».  cuneiform  osteoto- 
my of  lursUK  fur.  l>avie8'Colly»  447; 
linear  osteotomy  of  neck  of  a*tragaln« 
for.  Bradford^/ 44S:  linear  osteotomy 
of  neek  of  aMragahu*  for,  results  of, 
448;  oj>en  inei^ion  for,  Phelps'n,  448; 
open  inei«ion  for.  HM^tilts,  440. 

Talippj^  vani^,  tilnali!*  anticus  in,  335; 
tibialis  poKtieus  in.  3'I2. 

Tamponing  of  trachea.  700;  Gerster*! 
method,  70T :  Hahn*>»  methml,  707; 
Trend elenburir**^  method,  707. 

Tannin  a^  a  styptie,  »IK. 

Tapping  Buharaehnoid  space,  Parkin's  op* 
era t ion  for,  3 HI 

Tapping  the  ventrtolea  for  aeute  hydro- 
eefdialuji.  22ft;  for  rhronie  hydrorepha- 
ln»f,  227;  for  paralysi*i  of  in-^ane,  20L 

Tarsal  ampotatinn-^,  irrejjolav.  Molli*^re*ft, 
500;  treatment  nfter,  5nft;  re-^uUs  of, 
5»>!». 

Tarsal  joints,  operation*  on.  40fi, 

Tar^ertnmy  for  talipe;^  Hininovani^^ 
Davies  Colly.  447:  re^nlt«.  44S. 

Tnrw>  metatarsal  joint,  amputation  at, 
Bauden«V,  504:  HetX  ,j4>4;  Usfrnne**, 
502;   Skcy's,  504;  Smith\  504. 

TiirBO-inetAtanial  jotnt,  eJtei«iion  of,  408. 


Tardus,  euneiform  osteotomy  of,  for  tali* 
pe;*  e(|niuo-\aru>»  Davien-t  ully,  447; 
excision  of  phalangeal  joints  of,  4U7; 
o^teoplastie  resi^etion  of  VVladiini row- 
Mi  km  iez,  415. 

Teale's  met  hud  of  amputation  of  ana, 
485;  method  of  amputatiun  of  legi  5 Hi; 
re<'tanguh\r-llap   amputation.   458. 

Teehui<pie,  iint(st*[>tie,  in  gunshot  wound* 
of  the  eranium,  200;  ageptie  and  ADti- 
Heptiu,  04. 

Telephone  probe,  GirdnerX  207. 

TemjH>ral  artt^y,  anatomical  points  of, 
201;  Ikuiv  guide  lo,  201;  !igatm-e  uf, 
2*H. 

Teni[K>ral  bone  in  cerebral  abseeas,  2fS0. 

Tena^puluni,  77,  78.  12ft;  in  aniputaling, 
407. 

Tendii  Aehillis,  attachment  of.  409;  care 
after  tenotomy  uf,  334;  lengthening  of, 
341  ;  lengthening  of,  by  Anderson 'a 
method,  341;  lengthening  of.  by  trans* 
plantation  of  tulierele  of  os  ea1ci:»,  341  ; 
shortening  of,  342;  shortening  of»  Gib- 
ney's  methrxi,  342;  shortening  of,  Wit- 
lettNi  method,  343;  »hortening  of,  E 
method,  343;  tenotoniv  of,  333. 

Tendon  sujaHtomo^i^,  remarks  on.  345; 
anaHtonn>?4i»,  \  iilpiusV  operation,  345. 

Tendon  graft,  340. 

Tension  lengthening,  340;  lengthening,  by 
acconletm  phtn,  341;  lengthening,  by 
inei!4ion  method,  341;  lengthening,  by 
t^in^te  Ihip,  341. 

Tendon  nhcnth!^,  treatment  of,  at  amputa* 
tioiiM.  40H. 

Tendon  shortening.  342 ;  remarka  on,  343, 

MViidoii  Hutnre^,  Uangiiroo.  ft7. 

Tendou  HUluring,  338;  ofter  oblique  divi- 
sion. 340;  Billroth'^  melhorl,  340;  Hue- 
ter''^  mt'ltuwt,  340:  material*  for.  339, 
340;  uicthods  of,  34(t;  Meoladoni'« ) 
methorl,  3411;  Witzel's  method  of,  340; 
WrdOer"?*  quilt  suttire  in,  340. 

Tendon  trannplanlation.  343;  after  treat- 
ment of,  340;  choice  of  methoda  in,  3411; 
res^ults  of,  ,340. 

Tendons,  retraction  of,  33ft;  »evefe«l  enda 
of,  in  amputations,  452. 

Tenorrhaphy,  338;  special  conjiiderationt 
of,  33ft. 

Teno**y n  o vit  i »,  355, 

Tt-no  tomes,  .32ft, 

Tenotomy.  32ft:  inf^trumenta  employed  in^ 
32ft;  of  lower  extremities,  332;  of  ad- 
ductor longn««,  337:  of  hieep«  flexor  eru* 
ris,  3.30;  of  biceps  Oexor  rubite,  332;  of 
exten>*or  hrrviH  pollici«i.  331  ;  of  exfenaor 
rommiini>«  lUjiitfirum,  331  :  of  rxten«or 
longUH  diiritorum.  3.35;  of  exten»t»r  Ion- 
gUH  pollicis.  .331  ;  of  extensor  cM«i«  met  a* 
enrpi  |>idliei«,  331;  of  extensor  propHua  ] 
hallncfK,  335;  of  flexor  i-arpi  radialta* 
331;  of  lli*\4»r  carpi  «lnan«,  331:  of 
flexor  ]ongUi!»  digitortjm,  332;  of  lienor 
longtia  digitomm,  preeauliona  in,  3^; 
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of  flexor  longus  pollicia,  333;  of  flexor 
profundus  digitoruin,  331  f  of  flexor 
sublimis  digitorum,  331;  of  flexor  sub- 
limis  digitorum,  precautions  in,  331 ;  of 
gracilis,  336;  of  hamstrings,  336;  of 
latissimus  dorsi,  337;  of  peroneus  bre- 
vis,  334;  of  peroneus  longus,  334;  of 
peroneus  tertius,  335 ;  of  quadriceps  ex- 
tensor, 337;  of  sartorius,  336;  of  semi- 
membranosus, 336:  of  semitendinosus, 
336;  of  tendo  Achillis,  333;  of  tibialis 
anticus,  335;  of  tibialis  posticus,  332; 
order  of  procedure  in,  330;  to  relieve 
flexed  leg,  remarks  on,  336;  upper  ex- 
tremities, 331. 

Tensile  strength   of  catgut,  87. 

Tension,  of  sutures,  100 ;  of  wound  when 
sewing,  99. 

Tensor  vaginae  femoris,  myotomy  of,  337. 

Testicle,  shock  due  to  injury  of,  120. 

Textile  fabrics,  sterilization  of,  112. 

Thecitis,  354;  acute,  355;  chronic,  352; 
operative  treatment  of,  354. 

Thermic  angiotripsy,  79. 

Thermo-cautery,  79 ;  in  bronchotomy,  690. 

Thiersch's  fluid,  61;  fluid  for  instruments, 
52;  gauze,  preparation  of,  111;  method 
of  skin-grafting,  576. 

Thigh,  amputation  of,  532;  Agnew's 
metliod  of  forming  flaps  in,  535;  antero- 
posterior musculo-intogunientary-tlap 
method,  534;  bilateral  flap  method, 
533  :  circular  integumentary-flap  meth- 
od, 535;  equilateral-flap  method,  Ver- 
male's,  533;  general  remarks  on,  537; 
long  anterior-  and  short  posterior-flap 
method,  Farabeuf's,  537  ;  long  anterior- 
flap  method,  Sedillot's,  537;  methods  of, 
533;  single  circular-incision  method. 
Celsus's,  536;  results  of,  540;  special 
considerations  for,  532;  suturing  over 
the  end  of  bone  after,  537 ;  Syme's  modi- 
fication of  circular  integumentary-flap 
method,  535;  through  trochanters*  540; 
treatment  after,  539. 

Thigh,  amputation  of,  through  condyles, 
528;  Garden's  method,  528;  Garden's 
method,  results  of,  528;  fallacies  of 
Gritti's  method,  529;  Farabeufs  modi- 
fication of  Garden's  method,  529:  Orit- 
ti's  method,  529;  Lister's  modification 
of  Garden's  method,  528;  results  of 
Stokes's  and  Gritti's  methods,  530:  Ra- 
banejefi''s  osteoplastic  method,  532; 
Stokes's  modification  of  Gritti's  method, 
529. 

Thoracic  duct,  injury  of,  730;  in  ligature 
of  the  Lubclavian,  left  side,  first  portion, 
170. 

Thoracic  injury,  shock  due  to,  120. 

Thread  suture*  celluloid,  98. 

Three-cornered  wound  suture,  104. 

Throat  forceps,  664. 

Thrombosis    after    craniotomy,    244;    of 
lateral  sinus  and  jugular  vein,  craniot- 
omy for,  260. 
50 


Thumb,  amputation  of,  at  carpo-meta- 
carpal  articulation,  473. 

Thumb  forceps,  46,  129. 

Thymol,  62. 

Thyroid  artery,  inferior,  anatomical 
points  of,  177;  inferior,  guide  to,  linear, 
177;  inferior,  ligature  of,  177;  superior, 
anatomical  points  of,  197;  superior^ 
ligature  of,  197. 

Thyroid  body,  comments  on  partial  enu- 
cleation of,  716;  dangers  of  operations 
on,  722 ;  dressing  of  wound  after  opera- 
tions on,  723;  enucleation  of,  717,  718; 
enucleation  resection  of,  Kocher's, 
717;  in  ligature  of  common  carotid, 
193;  operations  on,  710;  operations  on, 
anatomical  points  for,  710;  partial  ex- 
cision of,  Kocher's,  711;  partial  excision 
of,  Kocher's,  remarks  on,  714;  partial 
excision  of,  precautions  in,  715;  partial 
excision  of,  through  angular  incision, 
714;  preparation  of  patient  for  opera- 
tions on,  711;  results  of  operation  on, 
722;  treatment  after  operation  on,  722. 

Thyroid  cartilage,  681. 

Thyroidectomy,  Kocher's,  719;  remarks 
on,  720. 

Thyrotomy,  685,  689;  instruments  for, 
683;  precautions  in,  690;  remarks  on, 
690. 

Tibial  artery,  anterior,  anatomical  points 
of,  150;  anterior,  ligature  of,  150;  an- 
terior, linear  guide  to,  151;  anterior, 
muscular  guide  to,  151 ;  posterior,  ana- 
tomical points  of,  153;  posterior,  liga- 
ture of,  153;  posterior,  linear  guide 
to,  154;  posterior,  muscular  guide  to, 
154. 

Tibial  nerves,  anterior  and  posterior,  ex- 
posure of,  327. 

Tibialis  anticus  in  talipes  varus,  335; 
tenotomy  of,  335. 

Tibialis  posticus  in  talipes  varus,  332; 
tenotomy  of,  332. 

Tissue,  rubber,  as  a  dressing,  107. 

Tissues,  separation  of,  in  ligature  of  ar- 
teries, 127 ;  uniting  of  divided,*  98. 

Time  in  the  prevention  of  shock,  121. 

Toe,  great,  amputation  of,  498;  by  inter- 
nal plantar-flap  method,  Farabeufs, 
499;  by  oval-flap  method,  499;  by 
square-flap  method,  498;  first  phalanx 
of,  496,  497 ;  with  metatarsal  bone,  501 ; 
through  last  phalanx  of,  497. 

Toe,  great,  excision  of  metatarso-phalan- 
geal  joint  of,  408. 

Toe,  little,  amputation  of,  498;  by  inter- 
nal plantar-flap  method,  Farabeufs, 
499;  by  oval  flap  method,  499;  with 
metatarsal  bone,  501. 

Toe-nail,  ingrown,  567  ;  Anger's  operation 
for,  567;  Gotting's  operation  for,  668; 
results  of  operation  for,  568. 

Toes,  amputation  of.  497 ;  amputation  of 
two  adjoining,  499;  removal  of  second, 
third,  or  fourth,  497. 
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Tongue,  choice  of  method  in  removal  of, 
043;  control  of  ha'morrlmge  during 
operation  on,  Langenbeck's  method, 
634. 

Tongue,  excision  of,  methods  of,  035; 
**  V  ''-shaped  incision  for,  035. 

Tongue  forceps,  13,  Hi). 

Tongue,  Hueter's  operation  on,  638. 

Tongue,  hypertrophy  of,  637. 

Tongue,  operations  on,  034;  laryngotomy 
preliminary  to,  035. 

Tongue,  removal  of,  Billroth 's  method, 
042;  entire,  methods  of,  038;  entire, 
through  mouth,  038;  entire,  through 
mouth,  treatment  after,  03J);  general 
remarks  on,  043;  Jaeger's  method,  041; 
Kocher's  method,  039;  Langenbeck's 
method,  642;  one-half  of,  037:  one-half 
of,  comments  on,  038;  Kegnoli's  method, 
642;  results  of,  043;  treatment  after, 
643;  when  floor  of  mouth  is  invtilved, 
642;  with  division  of  jaw,  Sedillot's 
method,  040;   with  ecraseur,   041. 

Tongue-tie,  044. 

Tonsil,  abscess  of,  034;  excision  of,  033; 
excision  of,  results  of,  034;  removal  of, 
with  knife  and  scissors,  033. 

Tonsil  and  pillar  of  fauces,  tumor  of,  re- 
moval of,  044;  anatomical  points  of, 
644. 

Tonsillotomes,  633. 

Tonsils,  relations  of,  to  internal  carotid 
artery,  196. 

Torsion  as  an  haemostatic,  76. 

Torsion  forceps,  76. 

Torsoclusion,  70. 

Torticollis,  501;  spasmodic,  resection  of 
spinal  accessory  and  cervical  nerves 
for,  502 :  troatment  of,  by  open  method, 
501 ;  treatment  of,  by  open  method,  re- 
sults of,  502. 

Tourniquet  for  compressing  abdominal 
aorta,  540;  Esmarch's,  541;  leister's, 
541;   Pancoast's,  541. 

Tourni<iuet,  extemporized,  72;  Petit's,  72. 

Towels,  clean  aseptic.  57. 

Toxic  dose  of  adrenalin,  07. 

Trachea  aspirator,  084;  dilators,  083; 
foreign  body  in,  008;  general  comments 
on  operations  tm,  090;  operations  on, 
treatment  after,  092;  operations  on,  re- 
sults of,  092;  size  of.  in  adult,  081; 
tain|)oniiig,  70(>;  tube,  bivalve.  083. 

Tracheotoiiiy,  above  the  isthmus,  088; 
anatomical  points  for,  087:  below  isth- 
mus. 087;  high,  (>87 :  instruments  for, 
083:  low,  (587:  preliminary  to  excisicm 
of,  upper  jaw,  ,3(»5;  preliminary  to  re- 
moval of  entire  tongu(».  039:  prelinii- 
nnrv  to  removal  <yi  uhsmI  growth.  057. 
iWiO:  situations  for,  Os7 :  through  isth- 
mus, 0S9:   tube.   119. 

Traction  loops.  50,   129.  130. 

Transfixion  Haps,  453. 

Transfusion,  apparatus;  for,  220;  during 
operation,    119;    point   for  introduction 


of,  220;  saline,  Dawbam's  method,  221; 
s<3lutions  used  for,  220. 

TransjMjritoneal  ligature  of  the  common 
iliac  artery,  132;  of  internal  iliac  ar- 
tery, 135. 

Transplantation,  of  bone,  450;  of  tubercle 
of  OS  calcis  in  lengthening  tendo  Achil- 
lis,  341 ;  of  tubercle  of  os  calcis  in  short- 
ening tendo  Achillis,  343. 

Transverse   fissure    ( brain ) ,  248. 

Trapezius,  myotomy  of,  338. 

Traumatic  aneurism,  extirpation  of,  202; 
aneurism,  results  of,  203. 

Traumatic  epilepsy,  results  of  operations 
for,  257. 

Treatment  of  brain  tumor,  253;  of  opera- 
tion wounds,  90. 

Trendelenburg's  apparatus  for  adminis- 
tration of  ana'sthetic  through  tracheot- 
omy tube,  000;  apparatus  for  ana^^itlle- 
sia,  extemporized  substitutes  for,  GOO; 
method  of  meloplasty,  617;  method  of 
tamponing  the  trachea,  707;  operation 
for  goitre,  721;  o])eration  for  varicose 
veins,  217;  posture  in  laryngotomy, 
090;  posture  in  ligation  of  common  iliac 
artery,  133;  posture  in  ligation  of  ex- 
ternal iliac  artery,  139;  posture  in  liga- 
tion of  internal  iliac  artery,  135;  rod, 
74;  rod,  use  of,  in  amputations  at  hip 
joint,  542. 

Trei)hine,  passage  of,  through  diploe,  234. 

Trephines,  circular  or  crown,  231 ;  conical 
or  Gait,  231. 

Trephining,  cranium,  231;  frontal  sinus, 
205;  frontal  sinus,  precautions  for,  200; 
over  important  vessels,  237. 

Treves's  method  of  complete  laryngectomy, 
701;  operation  on  cer\'ical  lymphatic 
glands,  729;  oiH*ration  on  cervical  lym- 
phatic glands,  precautions  in,  729;  op- 
eration on  cervical  lymphatic  glands, 
remarks  on,  730. 

Trifacial  nerve,  anatomical  points  of 
trunk  of,  at  foramen  ovale,  21K);  guide 
to,  in  intracranial  neurectomy,  300; 
Horsley's  intradural  division  of,  .?n7  ; 
Mixter's  operation  on,  at  base  of  skull. 
293;  Mixter's  oi^ration,  comments  on, 
294;  operations  applicable  to  first  and 
second  portions  and  to  Meckel's  gan- 
glion, 281 ;  o|)erations  on  fir>t  division 
of,  270;  operations  on  second  tlivision 
of,  277;  precautions  in  operations  on. 
at  ba«<e  of  skull,  294;  results  of  opera- 
tions on,  at  base  of  skull,  294;  Spiller 
and  Eiazer  methotl  of  intracranial  di- 
vision of,  300;  third  divisicm  of,  2S4 : 
treatment  after  operations  on,  at  base 
of  skull,  294;  trunk  of,  at  foramen 
ovale.  290. 

Trifacial  nerve,  intracranial  neurectomy 
of.  295;  Abbe's  method,  .300;  Cushing's 
method.  303;  Doyen's  method,  3(>2, 
llnrtlev-Krause  method,  296;  Rose's 
method,  295. 
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Trifacial  nerve,  operation  on,  at  foramen 
ovale.  Credo's,  293;  Kocher's,  292; 
KrOnlein's,  293;  Pancoa8t*8,  293;  Sal- 
zer's,  293. 

Tripier's  amputation  tliroii|]jh  the  os 
calis,  508. 

Trochanter,  great,  excision  of,  425. 

Trochanters,  amputation  of  thigh 
througlr,  540. 

TuIhi,  trachea,  bivalve,  683;  tracheotomy, 
119. 

Tubercle  bacilli  in  thccitia,  354. 

Tubes,  drainage,  removal  of,  IOC;  Neu- 
ber's  decalcified,  for  drainage,  106. 

Tubing,  rubber,  for  drainage,  105. 

Tuttier's  method  for  inducing  Hpinal  anaes- 
thesia, 42. 

Tumor,  brain,  craniotomy  for,  245 ;  brain, 
treatment  of,  253;  cerobellar,  craniot- 
omy for,  255;  due  to  dilatation  of  capil- 
laries, 223;  of  spinal  cord,  319;  of 
spinal  cord,  result  of  operations  on,  319; 
of  tonsil  and  pillar  of  fauces,  removal 
of,  644. 

"  Tupfcrs,"  63,  64. 

Turnipseed*s   amputation  of  foot,  514. 

Twisted  suture,  102,  103. 

Ulna,  excision  of,  399. 

Ulnar  artery,  anatomical  points  of,  ISH; 
guides  to/  1S8;  ligature  of,  188;  points 
for  ligature  of,  189;  relations  of,  188. 

Ulnar  nerve,  displacement  of,  324 ;  situa- 
tions for  exposure  of,  324. 

Union  by  first  intention,  97. 

Upper  extremity,  amputation  at,  468;  in 
female  subject,   185. 

Uranoplasty,  623;  comments  on,  629; 
Davies-Colly  method,  (J26;  DicfFcn- 
bach-Fergusson  method,  625;  Fergus- 
son's  metho<l,  626;  Langcnbcck's  meth- 
(k1,  623;  Lannelongue's  method,  625; 
results  of,  630;  treatment  after,  629. 

Urine,  examination  of,  aft<»r  operation, 
118;  suppression  of,  after  anaesthesia, 
21. 

Uvula,  elongated,  631. 

Van  Bergmann's  method  of  pn'paring  cat- 
gut, 91. 

Van  Huren's  operation  for  salivarv  fistula, 
632. 

Varicose  veins,  operative  interference  by 
acui)ressure,  216;  operative  interference 
by  injection  for,  216;  excision  of  a  por- 
tion of  the  saphenous  vein  for  (Fergua- 
son),  218;  incision  around  leg  for 
(Schede),  218;  ligature  of  the  internal 
saphenous  vein  for  (Trendelenburg), 
217;  operations  on.  215;  subcutaneous 
ligaturing  of,  216;  treatment  of,  by  in- 
cision and  ligaturing,  217;  treatment 
of,  by  excision.  217. 

Varnish,  antiseptic,  \Vliitehead'8,  639. 

Vascular  growth,  introduction  of  setons 
into,  225. 


Vascular  guides  to  an  artery,  125. 

Vaso-motor  ct*nter  in  collapse,  120;  in 
shock,  120. 

Vein,  companion  to  large  arteries,  125; 
external  jugular,  as  a  guide  to  the  third 
portion  of  the  subclavian,  172;  jugular, 
craniotomy  for  thrombosis  of,  260. 

Veins,  air  in,  122;  and  capillaries,  opera- 
tions on,  215;  color  of,  126;  ligature 
of,  215;  relation  of,  to  arteries,  126; 
varicose,  operations  on,  215. 

Velpeau's  incision  for  complete  excision 
of  upper  jaw,  368. 

Vena?  comites,  125;  ligature  of,  with  ar- 
tery, 153. 

Venesection,  218;  amount  of  blood  taken 
in,  219;  arrest  of  blood  flow  after,  219; 
at  external  jugular,  219;  at  median 
cephalic,  218;  instruments  for,  218;  se- 
lection of  veins  for,  218. 

Venous  infusion,  precautions  for,  221; 
the  operation  of,  220. 

Ventricles,  injection  of  saline  solution 
into,  228;  tapping  of  the,  for  chronic 
hydrocephalus,  227. 

Vermale's  amputation  of  thigh,  equilat- 
eral-llap  method,  5.33. 

Verneuil's  operation  of  rhinoplasty,  585; 
operation  of  rhinoplasty,  remarks  on, 
58(»;   siibastragaloid  amputation,  508. 

Vertebral  artery,  anatomical  points  of, 
174;  linear  guide  to,  175;  muscular 
guide  to,  175;  points  for  ligature  of, 
175;  relations  of,  174. 

Vertebral  artery,  ligature  of,  174;  Alex- 
ander's method,  176;  bi»fore  entering 
vertebral  canal,  175;  between  atlas  and 
axis,  176;  between  atlas  and  occipital 
Inme,  177;  prwaution  in,  176. 

Vertical  frontal  fissure,  249. 

Vessel,  closure  of,  en  maftse,  96;  opening 
sheath  of,  127:  selection  of,  for  ligature, 
126. 

Vessels,  color  of,  as  a  guide  to  an  artery, 
125;  empty.  9,  57;  healthy  condition 
of,  as  haemostatic,  65. 

Vogt's  excision  of  ankle  joint,  413. 

Volkmann's  division  of  neck  of  femur, 
437;  division  of  neck  of  femur,  results 
of,  437  ;  inter-trochanteric  osteotomy  of 
fenuir,  438. 

Vomiting  after  amrsthesia,  20. 

Washing  soda  in  preparatitm  of  dressings, 

112. 
Water,  as  a  local  anaesthetic.  36;  boiled, 

as  a  menstruum,  62;  hot  and  cold,  as 

stvptics,  68. 
Wax,  Horsley's,  236. 
Webbed  fingers,  563 ;  remarks  on,  567. 
Webbed    fingers,  operation   for,   Agnew's, 

.166:  Dec's.  .564:  Didav's,  564;  Fowler's. 

566:   Norton's,  564;  Rudtlorff'er's,  564 

Zeller*8,  566. 
Webber's    incision    for    raising    superior 

maxilla,  660. 
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reflects  the  personal  experience  of  the  author,  much  attention  is  nevertheless  given  to 
the  ideas  and  results  of  other  operators,  and  in  every  instance  the  reader  is  afforded  an 
opportunity  to  choose  between  the  different  methods  ot  management  or  treatment  pro- 
posed. It  is  by  no  means  exclusively  a  surgical  work,  for  niucli  attention  is  devoted 
to  the  medical  management  of  the  diseases  of  the  anus,  rectum,  and  pelvic  colon.  A 
great  deal  of  attention  has  been  devoted  to  the  examination,  diagno5is,  and  local  treat- 
ment of  rectal  diseases,  and  the  chapters  devoted  to  these  subjects  are  nowhere  excelled 
in  the  English  language;  chapters  which  every  practising  physician  and  surgeon  could 
and  should  read  with  much  profit,  for  in  no  depaitment  of  medical  science  is  the  gen- 
eral practitioner  more  lamentably  weak  than  in  the  examination,  diagnosis,  and  manage- 
ment of  rectal  disorders." — Medical  News. 

"  We  are  pleased  to  observe  that  medical  as  well  as  surgical  treatment  has  received 
the  most  painstaking  consideration,  and  the  treatise  is  a  remarkably  well-balanced  one 
The  embryology,  anatomy,  and  physiology  of  the  parts  concerned  are  discussed  with 
thoroughness  and  clearness,  and  the  text  is  further  enlightened  by  the  beautifully  exe- 
cuted drawings  to  which  we  have  referred.  The  subject  of  rectal  feeding  is  discussed 
with  full  regard  for  the  practical  side.  The  author  has  included  a  large  number  of  care- 
fully selected  formuKT  lor  rectal  feeding.  In  our  opinion  the  chapters  devoted  to  the 
consideration  of  malignant  neoplasms,  containing  as  they  do  the  most  accurate  and 
clear  description  of  operative  procedures,  are  worthy  of  the  highest  praise.  No  less  ad- 
mirable is  the  somewhat  brief^  but  well-presented  discussion  of  constipation,  obstipation, 
and  fecal  impaction." — The  Philadelphia  Medical  Journal. 
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